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ON THE COVER 
ychological warfare is taking on in- 
creased importance. An army, like a 
coker player, may get away with a good 
‘uff now and then and it always pays to 
keep the opposition guessing as to your 
ral strength. With that in mind, the 
British have developed a lot of make- 
pelieve armament—simulated weapons 
that serve as ““window dressing” to de- 
jude the foe. Our cover picture shows a 
group of soldiers carrying an inflated 
jummy tank during recent maneuvers 
Salisbury Plain. Some 12,000 men and 
4000 vehicles of Britain’s Territorial 
Army, roughly equivalent to our Na- 
tional Guard, took part in the exercises. 


IN THIS ISSUE 


HANDFUL of men sitting at key- 

boards in towers can break up 
freight trains and reassemble them into 
sw ones with surprising ease and dis- 
yatch in the Bensenville, Ill., classifica- 
tan yard of the Chicago, Milwaukee, 
c} Paul & Pacific Railroad. Com- 
yessed air serves there in two ways: in 
pneumatic tubes it whisks the make-up 
schedule of trains to the man who directs 
the incoming cars to any one of a maze 
of assembly tracks; and in retarders it 
puts the squeeze on the wheels of the cars 
to slow them down as desired. Push- 
ap Railroading, our leading article, 


ves details. 
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MALL cylinders charged with com- 

pressed gas constitute a convenient 
frm of packaged power for varied serv- 
ices ranging from the carbonation of 
beverages to the inflation of life rafts. 
The Hi-Pac Division of the Worcester 
Pressed Steel Company specializes in 
making them in a wide range of sizes. 


Page 313. 
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T’S more than a joke that many New 

Yorkers are in the hole much of the 
time. The vast aggregation of human 
beings on the eastern side of the Hudson 
River goes underground whenever it be- 
comes necessary to get around the city in 
ahurry. Gotham’s renowned subway 
system was opened just 50 years ago. 
Approximately 10,000 workmen labored 
more than four years to construct the 
initial link, a 14-mile nucleus for the 
present sprawling network. The mechan- 
ical rock drill made the huge excavation 
job economically feasible. Page 317. 


HE Pilgrims at Plymouth Rock des- 

ignated a day in 1621 on which to 
give thanks to the Almighty for their 
bountiful first harvest. As time passed, 
Thanksgiving Day became associated 
with feasting, and as feasting is one of 
the things the Pennsylvania Dutch do 
best, November is an appropriate time 
to print the article, They Eat Good. See 
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THE BENSENVILLE YARD 





Trains arriving at the yard pass over a hump on the track the top. Air-operated retarders controlled from towers A 


that runs up from the bottom center. 
then directed by the switch foreman in the switch control 
tower to any one of the 70 classification tracks shown at 


ORTING out or classifying freight 

cars at major junction points is a 

monumental job for every railroad 
system. At Bensenville, Ill., 17 miles 
west of the Chicago loop area, the 
Chicago, Milwaukee, St. Paul & Pacific 
Railroad Company—better known as 
The Milwaukee Road—has transformed 
its flat switching yard into a 70-track 
retarder yard boasting the most modern 
equipment. There cars are classified 
not only according to the lines that are 
to receive them but the yards of the 
individual railways as well. 

Completed in mid-November, 1953, 
it is the world’s largest facility of its 
kind, using both route-switching and 
retarder-speed control. Designed to clas- 
sify 3600 cars in a 24-hour day, it has 
not yet been pushed to capacity but 
has handled 3256 in that interval. All 
Milwaukee Road freights to, from and 
through the Chicago area are switched 
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The various cars are 


PUSH-BUTTON 
RAILROADING 











Freight cars are classified by 


electropneumatic devices 


J. C. Pierce 


in this $54% million yard, which gives 
patrons better service by handling cars 
with dispatch; lessening the possibility 
of damage to contents by exact speed 
control during shunting operations; ap- 
preciably reducing freight-car rentals 
and switching costs; and decreasing de- 
tention time of cars of all common car- 
riers in the region. 

Electropneumatic yard switches and 
retarders aren’t new to railroading. They 


and B slow down each car just enough so it will reach its 
destination and there couple onto units that preceded it. 
The yard can handle 3600 cars per day. 


have been used in some major terminals 
for many years. However, the Bensen- 
ville installation represents the latest de- 
velopment in the field. Its 70 tracks, 
each capable of accommodating from 
52 to 102 cars, have an aggregate ca- 
pacity of 5311 cars. Thirty-seven of 
the tracks are reserved for eastbound 
and Terre Haute (south) Division trains, 
while the remainder are for westbound 
traffic. In addition to the classification 
yard there are storage tracks, a stock- 
yard, icehouse facilities, a diesel service 
house large enough to hold fourteen 
units, a steam-engine lot, a repair yard 
and a roundhouse with 28 stalls, bring- 
ing the total capacity to 8823 cars. 
At Bensenville much is accomplished 
by few men—specialists who have the! 
fingers on the heartbeat of an intricate 
electropneumatic system. At a glance 
out of either the switch- or a retardet 
control tower one may see as many 4 
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wwenty “cuts” (a car or group of cars 
cut off a train being classified) moving 
ong on ©S Many tracks at as many 
rates Of speed to be coupled without 
arring onto a like number of trains being 
nade up for different destinations. Dur- 
ing that survey only one man—the 
switchman uncoupling cars on the 
“1ymp”—may be visible in the entire 
yard. This is a far cry from the days 
pefore remote-control and retarding de- 
vices When switches were thrown manu- 
ally and a brakeman rode each cut to 
tg appointed track. 

It was 2 major operation to convert 
fom a flat yard into a fully automatic 
gravity switching yard. New tracks had 
to be laid in a precise pattern and the 
grade of each one established so nicely 
as to cause a cut to slow down and 
cme to a halt at any desired point 
throughout its length. Just ahead of 
the area where cars enter individual 
tracks is the hump, about 20 feet high, 
over which every freight passes for de- 
livery by gravity to any place in the 
yard. Buildings were constructed; new 
electric and compressed-air units were 
gt up; transmission and distribution 
lines were strung; and automatic switch- 
ing and retarding gear and lighting, sig- 
naling and communications systems were 
| installed. All this work was accomplished 
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The car in the center has just passed over the master re- 
tarder in the foreground to slow it down partially and is on 
its way from the hump to its allotted track in the westbound 
yard. Farther along, as it goes over other retarders con- 


in less than ten months of elapsed time. 

To describe the operation of the yard 
it is best to follow the movements of 
a random train made up, let us say, of 
135 freights and arriving from the West. 
In it are cars from Seattle, Spokane, 
Butte, Aberdeen, Fargo, Rapid City, 
Duluth and Minneapolis. They are con- 
signed to Chicago, Terre Haute, Indian- 
apolis, Akron, Rochester, New Orleans, 
Chattanooga, Baltimore, Miami, De- 
troit, Cleveland, New Haven, Philadel- 
phia and New York. They are at Ben- 
senville for classification and assembly 
into trains to be routed to the Chicago 
yards of the different railroads that will 
send them on their way. 

As the string of freights is pulled slow- 
ly into the yard, a checker stationed in 
one of the two inbound-train check build- 
ings adjacent to the incoming tracks at 
each end of the yard makes a dictaphone 
record of the number and railroad sys- 
tem initials on each car. This recording 
is conveyed to an operator in the yard 
office who prepares from it a typewritten 
switch list, in triplicate, which is then 
placed in a carrier and shot through a 
pneumatic tube to the yardmaster’s of- 
fice in the switch-control tower. From 
an advance report on the train’s make- 
up the yardmaster obtains the proper 
track assignments and marks them on 


TRAINWARD BOUND 


the papers, often noting the cars’ con- 
tents as well and adding special cau- 
tionary messages. A copy of this list 
is delivered by pneumatic tube to the 
switch foreman in the office below and 
to each of the retarder operators in their 
separate towers. 

While this is going on, the train rolls 
onto a receiving track for car inspec- 
tion. There a yard diesel locomotive 
takes over, journal boxes are lubricated 
and the freights are pulled over devices 
that detect flaws in brake rigging and 
any obstruction that might interfere with 
the proper functioning of the retarding 
equipment. If the hump is clear, the 
diesel pushes the train over the crest 
at 2 mph or at a rate of about four 
cars per minute. 

Before we start humping cars, let’s 
consider some variables that have a bear- 
ing on efficient and safe classification 
and that demand a high degree of skill 
on the part of the retarder operators. 
Heavy cars roll faster and farther by 
gravity than light ones. ‘This is also 
true of those equipped with roller bear- 
ings instead of standard friction bear- 
ings. In summer, when lubricating oil 
is warm, cars travel faster than in winter 
when it is stiff. Then there may be a 
cut consisting of cars carrying loads of 
varying weight to the same destination. 


trolled from the tower at the left edge, its speed will be 
further reduced. Lines of vertical air cylinders that oper- 
ate the retarder are on each side of it. Actuating the pistons 
squeezes the wheels between shoes on both sides of them. 
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pneumatic classification syste ‘x is, it cay 


| be depended upon to respon: instantly Fe 

: | to the pressure of a fingertip. It ig the yi 
result of years of developmen: by Union . 

Switch & Signal Company, specialig,, Tl 

in railroad apparatus. as 

Once a cut is routed and gaing mp. s¢ 

mentum as it rolls down the hump ; 1 


CAR-RETARDER OPERATOR 
From his position at the console he has an excellent view of the humping and re- 
tarding stations. Note the switch list in front of him, the track-number indicator 
panel at the left and the communications system at the right. 


This creates a problem as to the speed 
at which it should be released from the 
final retarder. A high wind may also 
affect the release speed and must some- 
times be taken into account. Remember, 
each car or group of cars should reach 
the end of the train of which it is to 
be a part with enough momentum to 
effect coupling but not so much as to 
jar the rolling stock harmfully. 

With all that in mind let’s return to 
the switch foreman. He sits at a desk- 
type routing panel having a switch but- 
ton for each classification track. By 
pressing a single button he actuates elec- 
tronic controls that cause pneumatic 
switches to direct the car or cars to the 
track corresponding to that button. He 
has before him a copy of the switch list 
for the 135-car train — is in contact 
with the diesel switch engine by a dual 
radio system covering the entire yard 
and nearby incoming and outgoing trains 
— has a paging and ‘“‘talk-back’’ loud- 
speaker system to give instructions to 
the switchman uncoupling on the crest 
of the hump and to any other ground 
personnel, and is*in communication by 
radio telephone and pneumatic tube with 
the yard office, the yardmaster’s office 
and the two retarder towers. 

As the locomotive pushes the train, 
the switchman uncouples the cuts. These 
may be routed to any one of five tracks 
which the switch foreman can select in 
advance of release and which are indi- 
cated on an illuminated panel in front 
of him (there is a duplicate panel on 
each retarder operator’s desk). As the 


levers for emergency manual control of 
switches, cancellation buttons for chang- 
ing a route and lights that show switch- 
point positions and clearances. Intricate 
though the electrical, mechanical and 





is out of the hands of the switch for. 
man and the switchman and becoms 
the sole responsibility of one of the two 
retarder operators each atop a 30-fo9 
glassed-in tower that is close to all p. 
tarders and gives him full visual con. 
mand of the entire yard. Just below 
the crest over which all cuts must pag 
there are a master retarder, four inter. 
mediate retarders and eleven final re. 
tarders. Normally, the master and inter. 
mediate ones are set so that cars leaye 
them at speeds from 6 to 12 mph, de. 
pending on the variables mentioned pre. 
viously. ‘Those in the last group ar 
controlled so that cuts are released at 
speeds from 4 to 10 mph, also depend. 
ing on the variables and on the distance 
they must travel to couple them on ty 
their respective trains. ‘Track grades 
beyond the final retarders are critical 
and operators must be thoroughly fa- 
miliar not only with them but with track 
curves and other factors. 

Tower A is in control of nine retarders 
for the 37 eastbound tracks and Tower 


YARD NERVE CENTER 


Interior of the instrument house adjacent to retarder tower A. The basic controls 
for the electropneumatic switching and retarding gear are located there. At the 
right is a section of a miniature yard layout that serves as a test panel on which 
electronic trouble at any point in the yard can be isolated. 


cut advances toward the retarders, the 
right switches are automatically thrown 
to direct it onto the chosen track. The 
switch panels are also provided with 
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i 18, it Ca 
instantly Four ingersoll-Rand compressors (below) supply all the 
It is th ard's requirements. The one in the foreground is a Type 
b ‘e PHE heavy-duty, 504-cfm water-cooled unit and back of it 
Y Union are three 75-hp, 387-cfm air-cooled Type 40 machines. 
3PeCialists The latter are arranged to come on the line individually 
as needed to meet varying demands for air. As water is 
caing scarce, the cylinders and intercooler of the PHE compressor 
te - are cooled by a closed circulating system that works like 
oy hump it that in an automobile. During each circuit the water itself is 
vitch fore. cooled in a fan-type radiator (right) outside of the building. 
1 becomes 
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B of seven for the 33-track westbound 
yard. In the towers are retarder con- 
trol machines, mechanical marvels with 
consoles on which is a miniature diagram 
of the yard layout with speed-control 
levers in groups of six located at points 
corresponding to the retarder positions. 
Ifa car is heavily laden, the operator 
pushes a lever in one direction, if the 
load is light he reverses it, the retarders 
automatically applying the right brak- 
ing pressure to slow down the cut as 
desired as well as to providé the neces- 
sary spacing between cars. If all the 
cats were released singly and were of 
the same weight and rollability the re- 
tarder operators could set their levers 
and know that their jobs would be prop- 
erly performed. But as has been pointed 
out before, this is not the case and they 
must pay close attention well-nigh con- 
tinually. 

On each console above each group of 
speed-control levers are two toggle levers 
for manual control. These may be set 
inany one of four positions—automatic, 
heavy, light and off. When in the ‘‘auto- 


re matic’’ position, the six levers, with num- 
‘ bers above them indicating departing 
ic 

speeds, govern the retarder; when at 


GAZINE NovemBEr, 1954 


SOURCES OF COMPRESSED AIR 









































“heavy” or “‘light’’—full or half pres- 
sure, respectively—the retarder is under 
manual control; and at “‘off,’’ the re- 
tarder is released. 

Also on the console are colored lights 
which show the operator when a cut 
is approaching a switch, when it is ob- 
structing branch tracks and when it is 
in the clear. Normally they are not 
necessary for his guidance, because he 
can see any traffic irregularities from 
his vantage point. But the yard works 
around the clock and in all weather. 
While many floodlights penetrate the 
darkness, the retarder operator must go 
‘fon instruments” day or night during 
a heavy fog. With his switch list, his 
communication system, his automatic 
controls and clearance lights he can carry 
on satisfactorily even with the entire 
yard shut off from view. One operator 
expressed it this way—‘“‘It isn’t comfort- 
able, but it can be done.”’ 

The Union Model 31 Electro-Pneu- 
matic Car Retarder installed at Bensen- 
ville uses compressed air as braking pow- 
er and is applied through the action of 
air cylinders on brake shoes brought to 
bear on both sides of the wheels of a 
car. Compressed air lends itself especi- 








ally well for this purpose because it re- 
sponds instantaneously and combines 
‘‘firmness’’ with resilience. Furthermore, 
its cushioning effect in the cylinders com- 
pensates for any unevenness in brake 
shoes and wheels so that shocks are not 
transmitted back to electrical equipment 
or through mechanical devices. 

Each retarder at Bensenville is in two 
sections of varying length, depending 
on the service. Their air cylinders are 
on 6-foot 3-inch centers and operate in 
a unique manner in that the piston and 
the cylinder, both moving through link- 
age suspended under the rail, actuate 
opposing shoes simultaneously and with 
equal braking power. ‘The arrangement 
is such that the cylinder section is raised 
to force the outside shoes directly against 
the outside of the car wheels while the 
piston section is lowered to transmit a 
like upward motion through the fulcrum 
and to push the inside shoes against 
the inside of the wheels. The master 
retarder has fourteen cylinders on each 
side of its two sections, while some of 
the final retarders are equipped with 
only ten pairs. 

When on automatic operation, elec- 
trical relays every few feet along a re- 
tarder busily engage and disengage the 
shoes with varying pressures until the 
cut is slowed down to leave the retarder 
at the exact speed set on the operator’s 
panel. It is almost fantastic to see a 
retarder some 70 feet long reduce the 
high speed of a heavy cut within its 
length in a few seconds. It isn’t a single 
action, but a series of shoe squeezes as 
successive relays dictate different brak- 
ing pressures throughout the course of 
the retarder. 

It isn’t within the scope of this article 
to trace the electronic circuits and to 
describe the intricacies of the system. 
Suffice it to say that all the equipment 
must be sturdy, reliable and readily ac- 
cessible for inspection, maintenance and 
repair. Retarding control consoles, for 
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example, feature panels that can be 
raised and bases with removable covers 
to expose the terminal compartments. 

Because freight classification is a con- 
tinuous operation, switches and retard- 
ers need a full head of air to function 
properly—partial or sluggish perform- 
ance is not permissible. It is therefore 
vital that an adequate and dependable 
supply be available at all times. The 
compressor plant at the Bensenville yard 
consists of an Ingersoll-Rand PHE unit 
and three standbys balanced to deliver 
air at pressures between 105 and 125 
psi. As pressure in the system drops 
through consumption, the auxiliaries au- 
tomatically come on the line; as pres- 
sure builds up towards the top limit, 
they automatically cut off and the main 
compressor goes to half-load operation. 

Because they are located where water 
to cool machinery is scarce, many rail- 
roads use air-cooled mechanisms. Ben- 
senville is one of these “‘dry’’ yards and 
its three peak-load compressors are air- 
cooled units. However, the base-load 


machine, the heavy-duty, water-cooled 
PHE, is equipped with a self-contained 
cooling system. This unit has a capacity 
of 504 cfm at 115 psi, and because it is 
capable of continuous, round-the-clock 
operation, unattended much of the time, 
is highly desirable for the job. 

















To cool the PHE and its intercooler 
without consuming water the following 
system was devised: A fan with a radia- 
tor of Young Radiator Company manu- 
facture was installed outside of the build- 
ing and fitted with a 3-5 hp, 2-speed, to- 
tally enclosed weather-proof Allis Chal- 
mers motor. Inside the structure is an 
I-R close-coupled motor pump driven 
by a 4-hp motor and rated at 15 gpm 
under a maximum head of 60 feet. The 
water and antifreeze coolant is pumped 
from the radiator and circulated through 
the intercooler, through the low- and 
high-pressure compressor cylinders and 
thence back to the radiator for cooling. 

The installation results in economies 
and other advantages that are notewor- 
thy. Per 100 cfm of air, the main unit 
with its fan and pump requires approxi- 
mately 8 percent less horsepower than 
an air-cooled machine. This accounts for 
a considerable saving in the annual pow- 
er bill. It is recommended that 124% 
gpm of cooling water be used for the two 
compressor cylinders and the intercooler. 
Even if water were available for cooling 
as commonly practiced, its cost per an- 
num could be greater than that of the 
electric energy required for the fan and 
pump motors 

Because the brake horsepower of a 
compressor is related to the cooling effect 





to which it is subjected, it must be noteg 
that the temperature of the coolant in 
the closed system described wii be highe, 
in summer than that of the water froy, 
the usual outside source. However, thi 
is balanced by the wintertime effect 
when the coolant is much colder than the 
commercial water usually ava lable. 

In the case of some compressors cooled 
with water from an outside source the 
cylinder bore sweats when the tempers. 
ture of the water is below the inlet-aj; 
temperature (usually in the summe 
time). But in the Bensenville installa. 
tion there is no chance of cylinder-bore 
condensation because the temperature of 
the coolant is always somewhat above 
that of the air entering the compresgor 
Another factor that is especially bene. 
ficial in the warm months is that the 
water-cooled machine with its outdoor 
radiator exhausts most of the heat of 
compression to atmosphere—not, like 
the air-cooled units, into the compressor 
room where it contributes to heating of 
motors and starting equipment. 

Because the plant operates virtually 
unattended during two of the three daily 
shifts and over the weekend it is pro. 
tected with safety devices and there is 
an automatic cut-in for the standby 
units. The compressor running gear has 
a forced-feed lubricating system with a 
low-oil-pressure shutdown, and on the 
discharge end of the main machine is 
a high-temperature shutdown which goes 
into action in the event of the following 
contingencies: failure of the circulating 
water pump or its driver or of the cool- 
ing fan or its motor, or any other cause 
that would raise the temperature of the 
discharge air beyond its normal point. 
Should any of the safety devices stop the 
base-load unit, the standby compressors 
would, of course, start up automatically 
and classification would proceed without 
a hitch. 
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MAINTENANCE WORK 


Necessary repairs or upkeep of equipment in the busy yard 
must be done quickly and correctly. As compressed air 
is at hand, pneumatic tools are the logical choice for many 
jobs. Shown here are Ingersoll-Rand 1- and 2-man pneu- 
matic Impactools turning nuts on retarder gear. 
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provided with a cylinder. 


BOTTLED 
PNEUMATICS 


Little cylinders, jam packed 
with gas power, find increasing 


use in industry and consumer products 


Robert J. Nemmers 











































SOME CYLINDERS AND TWO OF THEIR USES 


Several of the many sizes of Hi-Pac disposable cylinders are pictured above. The 
center row illustrates the progressive manufacturing steps by the cold extrusion 
process. Two ways in which the cylinders are used to help save lives are shown 
at the upper-right. The young lady is wearing a life preserver that is inflated by 
means of small gas cylinders housed in totally enclosed valving mechanisms. 
When cords attached to short levers are pulled, pins puncture coined flats on the 
cylinders and release the gas which distends the preserver, as pictured. When 
deflated it is much less bulky. The jacket is manufactured by Air Cruisers Com- 
pany. The other view shows a Robbins Instrument Corporation tourniquet that is 
When inflated, it exerts pressure to halt the flow of 
blood and maintain regulated and uniform pressure on the artery, even compen- 


sating for changes caused by muscular flexing or variations in altitude (as when 


aloft in an airplane). 


Easily applied even by a wounded person, the cycles of 


pressure and no pressure are controlled by a push button. The Hi-Pac and Rob- 
bins companies are working on other medical devices that will use pressure 


pellets and cylinders. 





OMPRESSED-air power, after a 

long and varied history, has now 

reached a stage where it is well- 
ugh indispensable to industry as a whole. 
More than ever before designers are tu. n- 
ing to pneumatics to solve difficult prob- 
lms in control and to provide fast hard- 
hitting power as well as a sure source 
ofemergency energy. In the past but 
one obstacle stood in the way of attain- 
ing these ends; that is, the pressure- 
serating equipment was more often 
than otherwise too large, thus defeating 
its purpose. 
_ Obviously, the solution lay in provid- 
Ng a container small enough, cheap 
fnough and strong enough so that a gas 
could be packed into it under high pres- 
‘ure anc’ stored until needed. A power 
package of this kind would last indefi- 
utely in storage and would not lose its 
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potential as do electric batteries. Such 
a container was not available until com- 
paratively recently, but at that time not 
at a cost that made it possible to put 
compressed-gas power packs in general 
use. That has come about only in the 
last few years. Their first application 
was in portable fire extinguishers of the 
carbon-dioxide-gas blanket type. Later 
models, some of which are still popular, 
are charged with a fire extinguisher, fre- 
quently carbon tetrachloride, under high- 
pressure gas. 

Next, the small cylinders served as a 
means of carbonating water in the home. 
The apparatus with which they were 
used, a so-called soda siphon, is com- 
posed of a receptacle with a recess. In 
the former is placed a given amount of 
water and in the latter a small cartridge 
of liquid carbon dioxide. By aid of a 


screw cap the cartridge is forced down 
onto a pin, thus puncturing a coined 
flat on its head. The released gas enters 
the receptacle through a check valve 
and permeates the water when shaken. 
As the pressure of the gas inside the 
receptacle is above atmospheric pressure 
the siphon is self-dispensing. These car- 
tridges are of the single-trip or dispos- 
able type and, in the beginning, were 
rather expensive. ‘The marketing of 
cheap, bottled, carbonated water has all 
but finished the making of cylinders for 
this purpose. But even before the in- 
vention of the home siphon a somewhat 
similar but much larger refillable cyl- 
inder was, and still is, used extensively 
at soda fountains and bars for charging 
water. 

Later on power packs came into serv- 
ice for inflating life rafts and jackets 
and to energize hobbyists’ small models 
of cars, etc. Refillable types with stand- 
ard automotive fittings also were pro- 
duced for emergency tire inflation and 
experiments were conducted with self- 
dispensing pressure packages, a subject 
dealt with in the June, 1953, issue of 
this magazine. Today, the cylinders are 
embodied in commercial or sizable self- 
dispensing product containers and have 
led to a new but as yet largely untried 
concept in the retail or home-appliance 
field. 

Known as “‘unpressurized-until-used’’ 
packages, they would enable a consumer 
to purchase a can or bottle of whatever 
he wanted, together with a simple cap- 
and-valve arrangement incorporating 2 
receptacle or attachment for a third item 
—a small pressure package (ordinarily 
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MANUFACTURING CYLINDERS 
NECKING. The necking and coin- 


ing operation on disposable, non- 
threaded cylinders is carried out on 
one of 115 presses, all of which are 
equipped with dual air controls that 
keep both of the operator’s hands out 
of danger as the ram descends. The 
company adopted this safety feature 


in 1915. 


2? THREAD ROLLING. Necking and 
* threadrollingonnondisposablecy]l- 
inders are accomplished simultane- 
ously merely by inserting the piece 
in the opening of the machine shown. 
In the background N.D. Vuyosevich, 
manager of the Hi-Pac Division, is 
seen checking threads. 


3 CHARGING WITH GAS. A con- 

tainer of gas is dropped into the 
lower part of a special jig, and a 
valve mechanism for the admission 
of gas to the cylinder is screwed on 
top of it. The unit is then placed in 
a hydraulic clamp, which holds it 
during charging. Gases that liquefy 
under high pressure are loaded ona 
weight basis; those that remain gas- 
eous are loaded on a pressure basis. 
After charging is completed, a hy- 
draulic ram forces an upsetting pin 
into the opening in the cylinder and 
seals it. 


4 MARKING. Compressed air and 

vacuum team up in two of the final 
production stages. The machine 
shown stamps the quantity of the gas 
charge and the trade name Hi-Pac 
on each cylinder by air power. In 
another operation (not shown) vac- 
uum is used to test the cylinders for 
leakage under simulated high alti- 
tude conditions. 








carbon-dioxide gas or Freon for general 
goods and nitrous oxide for foodstuffs). 
These he would assemble at home when- 
ever he wished, and after that he would 
have to buy only the product and pres- 
sure cylinder, the valve being reusable. 
By this means it is hoped to cut the 
price of pressure-packaged commodities, 
to market many that could not be han- 
dled in this way heretofore, and to in- 
sure increased safety in shipment and 
storage. ‘Too, it would simplify pack- 
aging itself—it would be possible to elim- 
inate much of the elaborate equipment 
now needed to charge containers at one 
time with both the product and a high- 
pressure gas. 

World War II and its continuing after- 
math of strife among nations have given 
an impetus to the development of new 
products such as high-pressure packages. 
Demands by the fighting forces for sim- 
ple, dependable emergency sources of 
power have resulted in the development 
of new types of cylinders and valves 
and have led to experiments with new 
methods of cylinder manufacture and 
charging, as well as with different kinds 
of gases. There was an almost insatiable 
demand for cylinders of all sizes and 
types to perform such services as open- 
ing bomb-bay doors, lowering landing 
gear, clearing jammed weapons and 
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many other tasks involving both linear 
and rotary motions on aircraft, naval 
vessels and on equipment used by the 
ground forces. Their popularity may be 
better understood if we point out the 
phenomenal power packed in these little 
containers. Three pounds of liquid car- 
bon dioxide, for example, produces 100 
hp during a one-second release. 

With widespread military applications 
came increased interest among designers 
of industrial and consumer products who 
saw almost unlimited possibilities in the 
compressed-gas “‘batteries”’ if they could 
be obtained in varied sizes at low cost. 
It was to explore this field that Worces- 
ter Pressed Steel Company, Worcester, 
Mass., organized, in 1953, its Hi-Pac Di- 
vision (the name being a contraction of 
high-pressure package) with a key per- 
sonnel whose experience goes back many 
years. N. D. Vuyosevich, present man- 
ager of the division, had formed the Hi- 
Pac Corporation in 1947 which experi- 
mented with some new ideas in cylinder 
design and began distribution in 1950. 
It continued in business until merged 
with Worcester Pressed Steel. It is with 
the operations and achievements of the 
latter’s Hi-Pac Division that we are con- 
cerned. 

The steps involved in making a cy]l- 
inder follow the usual order—design, 
manufacture and charging, and it is in 
this sequence that they will be discussed. 
In designing a high-pressure package for 
any given application the first consid- 
eration is its general classification, that 
is, disposable or refillable. The former 
type is used with expendable equipment 
or where the return of the cylinder for 
recharging entails so much trouble as 
to cost more than it is worth. In gen- 
eral, small-size packages are disposable; 
larger ones are refillable. 





Next, the physical dimensions of the 
cylinder must be determined, and these 
depend upon the amount of gas and the 
pressure needed to perform the job for 
which it is intended. With these figures 
established, plus a certain quantity 0 
gas as a safety factor, it is easy to cal- 


culate its size. Finally it is necessary 
to decide on the shape of the package. 
That is based upon the space into which 
it must fit, and may be long and thin 
or short and fat. 

Selection of the proper gas for charg: 
ing depends on the service, as already 
mentioned. Carbon-dioxide should be 
used for all power purposes which re 
quire less then 840 psi pressure (the va 
por pressure of CO2) because it liquefies 
readily under pressure and therefore cal 
store more energy per volumetric unt 
than gases that more nearly approach 
the standards expressed in the perfect 
gas laws. The only exception to thi 
rule is where extremely low temperature 
may be encountered. Under those cot: 
ditions company engineers recommen 
nitrogen. Special applications may cal 
for a flammable gas such as propane 0 
butane or for life-supporting oxyge®. 

The materials of which the cylinder 
are made also vary with requirement! 


CoMPRESSED AIR MAGAZINE 





and Hi 
alloy s' 
sures; S 
ditions 
for equ 
and co! 
low-pre 
sary to 
the nev 
sistance 
strengt 
Like 
inders, 
pling tl 
ably. I 
of thre 
(frictio 
the low 
enclose 
also ar 
couplin 
an Q-rj 
is recor 
tion is 
former 
though 
slight]. 
Wha 
applies 
Case of 
8 inco: 


Novex 


and Hi-Pac engineers specify carbon or 
alloy steel for general use at all pres- 
sures; stainless steel where corrosive con- 
ditions are present; brass or aluminum 
for equipment affected by magnetism 
and corrosion, the latter metal also for 
low-pressure service where it is neces- 
sary to conserve weight; and titanium, 
the newest material combining rust re- 
sistance and light weight with high 
strength, for special applications. 

Like everything else about the cyl- 
inders, the means of connecting or cou- 
| pling them to equipment differs consider- 
ably. In most cases, however, some type 
of threaded coupling is used. Snap-in 
‘friction-lock) couplings are suitable for 
the lower range of pressures, and totally 
enclosed ones of the soda-siphon type 
also are available. For the threaded 
coupling, largely developed by Hi-Pac, 
an Q-ring rather than a gasket-type seal 
is recommended especially where vibra- 
tion is a factor. This is because the 
former will insure a tight seal even 
though the threaded connection becomes 
slightly loose. 

What has been said of couplings also 
applies to release mechanisms. In the 
tase of disposable cylinders, the valving 
8 incorporated in the gas-using appara- 
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tus. The cheapest form, which at the 
same time assures tightness of the pack- 
age during storage, is one that punctures 
a coined flat. For refillable containers 
a true valve is in order. It may be a 
simple ball check valve, a slotted spring 
stopper, etc.; it may be a very intricate 
device that responds to changes in tem- 
perature or pressure, or to the control 
of a cam or other cycling mechanism; 
or it muy be any one of hundreds of 
other variations. 

After all the variables cited have been 


determined the cylinders enter the man- 
ufacturing stage, and that is where the 
long experience of Worcester Pressed 
Steel Company comes into play. The 
firm pioneered in the making of high- 
pressure containers by the cold extru- 
sion process, and it is by this method 
that the cylinders are produced today. 
Essentially, it involves cold forming of 
the steel from blanks all the way to and 
through the coining operation. It re- 
sults in strong, cheap packages of light- 
weight alloys and superior finish and 
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CHARGING MINIATURE CYLINDERS 


A quantity-production machine fills small cylinders, or ‘‘pellets’’ as they are known, 
with gas. This type of cartridge is often used in soda siphons. It is enclosed in 
working position in a receptacle and coupled to a puncturing pin and a valve 
mechanism. In the case of the smallest pellets attachment is made by a bayonet- 


type connection. 


lends itself readily to making compli- 
cated shapes. 

The company produces sheet and bar 
stock to meet its rigid standards in its 
own cold-rolled steel mill. (As a point 
of interest, it is said to be the only mill 
in the New England States that turns 
out cold-finished bar steel.) More than 
115 presses are among the specialized 
tools installed there for cold forming 
jobs of all kinds, but only a few of the 
small and medium-size machines manu- 
facture cylinders. Some of the larger 
presses, which are capable of exerting 
up to 1500 tons pressure, are used to 
make much bigger parts. All these ma- 
chines are controlled or tripped by means 
of double or 2-hand air valves. It is 
worth noting that the first application 
of this safety device was made at Wor- 
cester Pressed Steel Company in 1915. 

The actual forming of the cylinders 
is done in several steps, the number 
depending on the physical dimensions. 
Basically it consists of the first draw, 
a variable number of intervening draws, 
necking and, finally, coining. These oper- 
ations are succeeded by thread rolling, 
stamping and charging, which is done on 
a weight or pressure basis. The different 
gases are purchased in large flasks and 
transferred to the small power packages 
by hydraulic cylinders acting as pumps. 
While this work is in progress, the pack- 
ages themselves are held under high pres- 
sure in special jigs also by hydraulic 
cylinders. After charging is completed 
the pressure-pack opening is cold-upset 
and thus effectually sealed. 

Along the route followed by the cyl- 
inders compressed air plays many im- 
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portant parts. Furnished by an Ingersoll- 
Rand Type ES single-stage machine, it 
is piped to all sections of the plant by a 
distribution system that is a model of 
efficiency. Leakage throughout is re- 
duced to a minimum by means of cer- 
tain preventive maintenance practices 
enforced by the company. The story of 
how this is accomplished was told in 


the July-August-September 1959 issue 
of this magazine. 

As we have already said, the preggs 
are pneumatically controlled. This alone 
requires a large volume of air. In agg; 
tion, the identification marks on each 
cylinder are stamped on by aid of, 
pneumatic cylinder, as an accompany. 
ing illustration shows. There are aly 
some hydro-pneumatic accumulators jy 
service (most of the hydraulic powe 
however, is generated by a central pump 
unit), as well as other air applications 
that are not discussed because they dg 
not specifically pertain to the prody. 
tion of high-pressure cylinders. 

After charging, the cylinders undergy 
the last of a series of quality-contro| 
inspections and some of them are get 
aside for thorough testing in the labora. 
tory. One phase of this work involve 
placing individual cylinders in glass yap. 
uum chambers partially filled with water. 
When the air is evacuated from the 
chambers the packs are observed for 
leakage, which is indicated by bubbles, 
Tests are also made to check the effects 
of corrosion and temperature variations, 

Today, Hi-Pac cylinders serve many 
different mechanisms performing virtv- 
ally countless tasks. To list them all 
would take up too much space and is 
not even permissible because the bulk 
of the applications are of a military na- 
ture. It is the aim of the company to 
lay greater stress on general industrial 
and consumer items, thus bringing the 
advantages of compressed-air and gas 
power more than ever before to the at- 
tention of the public. 





SOURCE OF AIR POWER 
Compressed air for the Worcester Pressed Steel Company's plant is supplied by 
the Ingersoll-Rand machine illustrated. It is a single-stage unit with a capacity 
of 304 cfm at 85 psi discharge pressure. 
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erved for 1902 DRILLER’S STANCE 
bubbles, A hard-rock jockey, “riding” a tripod- 
he effects# mounted Rand drill, working at 119th 
ariations ™ Street and Broadway on the John 
‘ve man Shields contract. The derby was the 
"YH hard hat of that era. 

ng virtu- 

them all 

ce and ig IFTY years ago this month New 
the bulk Yorkers were getting accustomed 
itary na- to the thrill of riding on their new 
npany toM@ underground railway. The first link in 
ndustrial # what is now the nation’s most extensive 
iging the fi subway system had been opened only a 
and gas few days before—on October 27, 1904. 
o the at- @ Ithad been under construction for more 


thn four years. Consisting of approxi- 
mately 14 route miles and 65 miles of 
track, it extended up the east side of 
Manhattan Island from City Hall to 
42nd Street, from there across town to 
Times Square, and then northward 
again. At 104th Street it divided, one 
branch going farther north to 230th 
Street and the other veering northeast- 
ward, crossing beneath the Harlem River 
into Bronx Borough and continuing on 
to Bronx Park. Of the 305,000 linear 
feet of track, 245,000 feet was below the 
surface and the remaining 60,000 feet, 
which traversed what was then suburbs, 
was elevated. 

Its construction was a monumental 
job for those times and would be classed 
4a sizable one even today. It was con- 
tracted to one man, John B. McDonald, 
for $35 million, making it by far the 
largest building project ever delegated to 
me person. Only two bids were entered; 
the other one was tendered by Andrew 
Onderdonk. Mr. McDonald was notified 
mJanuary 17, 1900, that he could begin 
work. He was required to post a per- 
formance bond of $14,000,000, which 
was later reduced to $5,000,000 by court 
order. McDonald planned and directed 
by the operations, but divided the actual 
Work irto sixteen sections and subcon- 
tracted it among fourteen firms. Degnon- 
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Birthday of Gotham Subway 





New York sundodgers have been riding 


underground for just half a century 


McLean was awarded three of these and 
William Bradley and the firm of Farrell, 
Hopper & Company each got two. 

Construction of the initial subway fol- 
lowed 35 years of discussion and plan- 
ning. The New York City Underground 
Company obtained a charter in 1866, 
but never reached the building stage. 
In 1870 the Beach Underground Pneu- 
matic System opened for demonstration 
200 feet of line under Broadway between 
Warren and Murray streets. Cars that 
fitted snugly in a circular tube were 
moved by air pressure, much as pneu- 
matic tube carriers are transported. The 
riding public didn’t think much of the 
scheme, and plans to expand the system 
were abandoned. In 1872, the New York 
City Rapid Transit Company, backed 
chiefly by Cornelius Vanderbilt, tried 
unsuccessfully to promote a subway. 

In the same year the idea of construct- 
ing subways was shelved and remained 
in abeyance for twenty years because of 
the inauguration of an extensive elevated 
railway system. The first overhead line 
ran from Battery Park to 30th Street via 
Greenwich Street and Ninth Avenue. It 
was later extended to 155th Street, and 
other ‘‘Els’’ were built in quick succes- 
sion. All the trains were at first drawn 
by steam locomotives. 





Those facilities only partly solved the 
transit problems of the rapidly growing 
city and, when agitation for subways be- 
gan anew, Mayor Hugh J. Grant ap- 
pointed the first Rapid Transit Com- 
mission in April, 1890. It held many 
meetings and considered many different 
plans. When property owners along the 
proposed route under Broadway and 
Madison Avenue objected, the project 
was stalled by court action. After those 
obstacles had been removed in 1892 bids 
for the first section of the proposed line 
were advertised. But capitalists, fearing 
that the enterprise would not be remu- 
nerative, declined to back contractors 
and there were no tenders. 

Six years later all road blocks were 
finally cleared away and Messrs McDon- 
ald and Onderdonk submitted bids for 
a revised building program on November 
13, 1899. McDonald’s contract called 
for completion of the line within 414 
years and gave him the privilege of 
operating it for 50 years if he so elected. 
Ground was broken by Mayor Robert 
Van Wyck in City Hall Park on March 
24, 1900, and actual work was begun 
two days later at Bleecker and Greene 
streets. 

The subway was needed badly because 
the population of the city had spurted 





CONSTRUCTION ON ELM STREET 


When property owners objected to a subway under lower Broadway the route was 
shifted eastward to Elm Street, much of which is now Lafayette Street. The con- 
struction there was all of the cut-and-cover variety, the excavation being in sand 
and gravel some of which was used in making concrete. Many of the adjacent 
buildings with shallow foundations had to be underpinned. 


















TYPICAL COMPRESSOR PLANT 


The boilers on the left supplied steam for operating the Rand-Corliss compound 
compressor of 48-inch stroke. The air was used by two contractors, Ira A. Shaler 
and Degnon-McLean, in the 42nd Street area. 


from 70,000 in 1800 to 3,500,000 in 1900. 
Manhattan Island, even more so than 
now, was the center of business and com- 
merce and consequently the first of the 
city’s boroughs to get an underground 
railway. Aside from the people concen- 
trated there, certain physical conditions 
have always complicated the traffic prob- 
lem. The 22-square-mile island extends 
northward from the Battery for 134 
miles and has an average width of only 
135 miles. Most blocks measure 600 
to 800 feet east and west and 200 to 300 
feet north and south. This layout pro- 
vides few north-south surface travel ar- 
teries and makes for congestion. 

Specifications called for a 4-track sys- 
tem with express and local trains run- 
ning in both directions. ‘The aim, in 
general, was to keep the roof of the 
structure 4 or 5 feet and the station plat- 
forms 16 to 18 feet below street level, 
with the maximum depth of cut about 
21 feet. This plan promised to effect 
savings in excavation costs; make it 
easier and safer to sheath the openings 
because they would usually not extend 
below the foundations of bordering 
buildings; and give riders fewer steps to 
negotiate than they had to climb and 
descend in going to and from elevated 
railroad stations. 

Within the cut the lines pass through 
a composite skeleton of concrete and 
steel and are surmounted by the various 
utility pipes and conduits encased in 
earth and topped by the street paving. 
The steelwork consists for the most part 
of I-beam posts, spaced 5 feet apart, with 
connecting roof members. This open-cut 
pattern of construction could be followed 
wherever the surface of the ground was 
reasonably level, which was the case 
throughout nearly all of the southern 
and middle sections of the route. In the 
upper reaches, more hilly terrain called 
for tunneling. 

Manhattan Island has a backbone of 
rock covered in many places by little or 
no soil. Consequently, of the 3,212,000 
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cubic yards of material that had to be 
excavated, approximately 1,900,000 was 
in earth and 1,312,000 in rock. Of the 
latter, 884,000 cubic yards was removed 
from open cuts and 428,000 from tun- 
nels. With 40 percent of the ground re- 
quiring drilling and blasting, the rock 
drill became an indispensable tool. Lon- 
don, Paris and Boston had already built 
subways, but all through earth. 

The New York project could hardly 
have been tackled if the mechanical rock 
drill had not been available. It is not 
known how many were utilized, but a 
publication issued by the Rand Drill 
Company in 1902 listed 179 of its ma- 





chines as then in service, not to mentio, 
those of competitive make. Severa] mod. 
els of Rand drills were in use, with the 
34-inch size predominating. All] drills 
of that era were of the heavy, relatively 
slow but remarkably durable piston type, 
In open-cut work and for sinking shaft, 
they were invariably mounted on tripods 
having heavy weights on the legs to hol 
them steady. In tunneling, both tripod 
and bar mountings were employed. 

In those days many rock drills were 
operated with steam instead of com. 
pressed air and in the beginning gome 
of the contractors were undecided ag to 
which power medium to use. As they 
had other equipment such as hoisting 
engines, pumps, etc., that could be ry 
with steam, they stationed boilers at var. 
ious points along the line, moving them 
from time to time as required. However, 
most of them decided on air power, which 
had already proved its effectiveness on 
such big construction jobs as the Chicago 
Drainage Canal, the new Croton Aque. 
duct for New York City and various 
railroad tunnels. 

One strong argument was advanced in 
favor of air instead of steam and that 
was that it could be utilized for running 
riveting hammers, which were essential 
in erecting the extensive steelwork. Port- 
able air compressors had not yet made 
their appearance, so stationary units 
were placed at convenient locations from 
which the air was distributed. Most, if 
not all, of the compressors were operated 
by steam, and some had air cylinders 





WHERE BUILDINGS WERE RAZED 
Looking northward across a section near 42nd Street and Fourth Avenue where 
several buildings were removed to make room for the subway. Grand Centr 
Depot, which then occupied the site of the present Grand Central Terminal, is in 
the background. 
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the ‘‘Crossroads of the world.”’ 


with a 40-inch bore and a 48-inch stroke. 

Northward of the starting point as far 
as 14th Street the excavation was mostly 
insand and gravel. A loop provided 
under City Hall Park for turning trains 

_ "@ @ around was tunneled under the vaults 
: of the General Post Office without dis- 
turbing them, and in other parts of the 
downtown area the excavators worked 
close to the foundations of the city’s tall- 
est buildings, which then had a maxi- 
mum height of 28 stories. 

When property owners along lower 
Broadway made it plain that they did 
not want the subway there, it was shifted 
to Elm Street. Originally narrow and 
crooked, this thoroughfare had been wid- 
ened and straightened to take some of 
the traffic off Broadway but not opened, 
thus enabling the constructors to occupy 
its full width. It was stated at the time 
that the existence of this street made the 
building of the initial subway financially 
possible because the cost of laying it 
under crowded lower Broadway would 
have been prohibitive. At one point on 
ae & “lm Street the workers cut through the 
32% & illed-in Collect Pond, which had been a 

4 @ Manhattan landmark before the city 
swallowed it. 

At 14th Street the excavators hit their 
frst heavy rock, and much of it was en- 


et ‘ountered from there on northward. The 
in ‘tosstown link under 42nd Street was 


considered one of the most difficult sec- 
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HANDLING MUCK ON BUSY STREET 
A bucket of excavated material delivered by aerial tramway about to be dumped 
onto a sloping platform that facilitated loading it into horse-drawn wagons. The 
scene was on the north side of 42nd Street near Fifth Avenue, sometimes called 


tions, but it was completed on time de- 
spite the fact that it was started a year 
later than the other sections. Proceed- 
ing up Broadway from 42nd Street, the 
line was run under one corner of the mas- 
sive Columbus Monument at 59th Street 
without causing any settlement of the 
structure or its foundation. In this area 
was built the first station, which became 
somewhat of a model for the others. 


Various types of floor and wall finishes 
offered by competing manufacturers were 
incorporated there to compare them. 

The system’s first tunnel in rock was 
driven under high ground from 104th 
Street northeastward to Lenox Avenue. 
Two shafts were sunk to give access to 
it and these remained in use after they 
had served that purpose by installing 
elevators. At both 169th and 18\lst 
streets stations were hollowed out of 
solid rock 110 feet below street level. 
At 116th Street one of the contractors 
put up New York City’s first electric 
cableway for handling muck. 

A construction army cf 10,000 men 
was engaged in the huge burrowing job 
for nearly five years. When it was at 
last completed trains began roaring 
through the subterranean passageways 
at 40 miles an hour and theslogan, “‘from 
City Hall to Harlem in 20 minutes,”’ was 
a reality. It had sustained the campaign 
for rapid transit for twenty years. 

That was the beginning of the won- 
drous and ever-growing Gotham subway 
system. Soon it was extended down 
Broadway to the Battery and thence 
under the bay to Brooklyn. Since then 
numerous other lines have been put in 
service to tie the wide-flung city together. 
The network now reaches into all the 
five boroughs except Richmond, which 
is Staten Island. Isolated by water 
stretches that have so far been too for- 
bidding to cross, it still relies on ferry 
connections with both Manhattan and 
Brooklyn. 

New York’s rapid-transit system, in- 
cluding subway and elevated lines, now 
totals 236.59 route miles. The munici- 
pality owns all of it, and its investment 
aggregates $1,757,000,000. Of this sum 
$1.44 billions was spent directly on con- 
struction and $317 million for acquiring 
privately financed lines under a unifica- 
tion plan that was adopted in June, 1940. 





TYPE OF STEELWORK 
Framework for one track partly in place on 42nd Street between Fifth and Sixth 


avenues. About 65,000 tons of structural steel was used in building the line. 
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EAT GOOD 


The dining tables of the frugal 


Pennsylvania Dutch people are 


loaded with tempting food 


Jane &. Muller 


NE of the few luxuries the Penn- 

sylvania Dutch permit themselves 

is a ‘“‘good table.’’ For many gen- 
erations tillers of the soil in Europe and 
then in the United States, the palatabil- 
ity of the fine produce of their farms is 
further enhanced by the Hausfrauen who 
have always prided themselves on being 
excellent cooks. There is individuality 
in the fare and social customs of these 
sturdy people. Well-nigh inseparable 
from their love of good, substantial food 
is the hearty hospitality offered— in fact, 
insisted upon. 

Most of the womenfolk brought to this 
country traditionally German recipes, 
but as many of the essential ingredients 
were at first unavailable it became neces- 
sary to change them or to develop new 
ones based on the foodstuffs and season- 
ings at hand. The dishes thus created 
by the ingenious pioneer women have 
brought fame to the Pennsylvania Dutch 
region. Many foods which stemmed 
from the kitchens of the area are now 
marketed on a nationwide scale and in- 
clude such products as pretzels, dough- 
nuts and crullers, sauerkraut, apple- 
butter and cottage cheese. 

Cheese is one of the first foods man 
learned to prepare, and cottage cheese 
is thought to have been the earliest 
manufactured dairy product. It and 
cream cheese are two popular unripened 
varieties, which means that they are not 
aged before being eaten. For this reason 
they are the easiest to make at home, 
and it is apparent why cottage cheese is 
so named. Its clean mildly acid flavor is 
distinctive and appeals to most palates. 

The basic ingredient of cheese is coagu- 
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lum or curd which forms when milk is 
soured either naturally or by the addi- 
tion of rennet and which contains all the 
nutritious substances in milk.* The first 
step in producing cheese is to separate 
the curd from the whey—the fluid part 
of milk which is about 93 percent water. 
Rennet is found in the stomachs of bo- 
vine animals, and as the ancients were 
known to carry milk in containers made 
from the stomachs of calves it is very 
likely that some herdsman discovered 
the phenomenon of coagulation in such 
a receptacle and thus started the chain 
of events that led to the cheese-making 
process. 

Cottage cheese has long been prepared 
in homes throughout America, and espe- 
cially in the Pennsylvania Dutch country 
where it is called schmier-kase, smier- 
kase or schmiercase, anglicized into 
smearcase, and also Dutch cheese. One 
story has it that outside of every Penn- 
sylvania Dutch housewife’s kitchen 
stood a tree with one well-worn lower 
bough on which a bag of whey and curds 
was regularly hung to drain. How to go 
about making cheese is told by Edith F. 
Thomas in her 1915 book, Mary at the 
Farm — A Visit to the Pennsylvania 
Germans: 

“Stand a pan containing 3 quarts of 
milk in a warm place until it becomes 
sour and quite thick. Stand the pan con- 
taining the thick milk on the back part 
of the range where it will heat gradually 
but not cook. When the ‘whey’ sepa- 





*When coagulated, skimmed milk yields about one- 
tenth its weight in curd, which is composed approxi- 
mately of 59.3 percent water; 27.8 percent protein, es- 
sentially casein; 6.4 percent fat; 5 percent milk sugar; 
and 1.5 percent salts, especially calcium phosphate. 
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GOURMAND’S PROVERB 


The inscription on this reproduction of 
an old Pennsylvania plate reads: “It's 
better to burst the stomach than to 
throw away food.”’ 


rates from the curd in the center and 
forms around the edges, it is ready to 
use. Should the sour milk become too 
hot on the range or scald, the curds 
(smier-kase) will not become soft and 
creamy. When the curd has separated 
from the whey, pour contents of the pan 
into a cheesecloth bag and hang it in the 
open air to drip for several hours, when 
it should be ready to use. 

“From 3 quarts of milk you should 
obtain one good pound of smier-kase. 
To prepare it for the table, place one- 
half the quantity in a bowl and add one 
tablespoonful of softened butter, a pinch 
of salt and mix as smoothly as possible. 
Or the smier-kase may be molded into 
small rolls, and a small quantity of chop- 
ped pimento added. This will stay fresh 
for several days if kept in a cool cellar or 
refrigerator.’”’ According to another rec- 
ipe you mix the curd in a large bowl with 
cream, pepper and salt and just before 
serving float cream on top and sprinkle 
with paprika and chopped parsley 
chives. 

Probably one of the most publicized 
of the Pennsylvania Dutch customs 38 
that of providing seven sweets and seveD 
sours at each meal. It has been said that 
dinner guests were prone to count the 
heaped dishes and chide the hostess if 
even one was missing. However, Am 
Hark and Preston A. Barba, co-authors 
of Pennsylvania German Cookery, av@ 
that ‘“tbounteous though our tables b 
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HOTEL BRUNSWICK 


PENNSYLVANIA DUTCH MENU 


A black-and-white reproduction of the 
font and back cover (it folds in the 
center) of a gaily colored menu that is 
offered diners at one of the popular 
eating places in the Pennsylvania Dutch 
country. Typical expressions heard in 
the area are illustrated. A list of a few 
of the Pennsylvania Dutch dishes on the 
menu is shown at the right. 


we have never met with the ‘seven sweets 
and seven sours’ served up so generously 
in books published about the Pennsy]l- 
vania Germans in recent years.”’ 

One of the sweets is applebutter, the 
making of which was never considered 
achore but rather an eagerly anticipated 
social event in the fall. It was cooked 
outdoors in huge iron kettles, and guests 
shared in the work, the fun and the re- 
feshments as they took turns stirring 
continually as the kettle simmered. An 
important item in the Pennsylvania 
Dutch cuisine, applebutter appeared on 
the table at every meal in many homes. 
lt was and still is considered especially 
lasty on top of cottage cheese spread on 
fresh homemade bread. 

A recipe for applebutter pie is offered 
by Miss Lottie Gable in the Hark-Barba 
book and suggests a mouth-watering 
spiciness: 


3 cups applebutter lg teaspoon cinnamon 


cup water l4 cup sugar 
24tablospoons flour 2 oiuhied pastry 
shells 


‘Comb ne applebutter and water. Sift 
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Pennsylvania DUTCH DISHES and DESSERTS* 
Hinkel Welschkarn Supp: Cup ee i 0) 
(Chicken Corn Soup) 

Panhaas mit ferbrennt Broot sssvcsesse 35 —_un mit gabroda Oi... >») 
(Scrapple with Toast) (and with Fried Egg) 
Frankfurter mit Sauer Graut un Grumbier, Broot 65 

(Frankfurters with Sauerkraut and Potato, Bread) 
Shoo-fly Pie 20 
Cheeses served with Saltines: 
Schmier Kaes (creamy Lancaster County cottage CheeSe)  ccacinnses ae 
Schweizer Kaes (a Swiss cheese made by the Amish) 30 
Koppli Kaes (Cup Cheese) 30 
Liederkranz 30 
*Other Pennsylvania Dutch dishes featured on our daily menu. 








the dry ingredients and add to mixture. 
Pour into pastry shells and top with 
narrow twisted strips of pastry. Bakein 
a moderate oven at 350°F for about 35 
minutes.”’ 

Germans arriving in America from the 
Palatinate had been accustomed to mak- 
ing a “‘spread’”’ from plums or pears be- 
cause those fruits did not keep in storage. 
The abundance of apples in Pennsyl- 
vania probably accounts not only for the 
applebutter but also for the wide variety 
of other wonderful dishes with apples as 


the basic ingredient. Apple pie has been 
baked in so many guises that Pennsyl- 
vania Dutch cooks have ably demon- 
strated their culinary art in this one field 
alone even though the pastry was origi- 
nally foreign to them. Pie, as the pio- 
neers came to know and prepare it, was 
an adaptation of an English dish. 
Shoofly or molasses-crumb pie can be 
one of the most tempting delicacies to 
leave a Pennsylvania German oven, al- 
though a controversy has raged for gen- 
erations as to how it should be baked. 
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BETIMANN ARCHIVE PRINT 


ITINERANT CHEESE MAKER 


The Germans who settled in Pennsylvania brought with them from abroad a de- 
cided liking for cheese and recipes for several kinds, of which cottage cheese was 
the standby. Every early home had facilities for making it. In various parts of 
Europe traveling cheese makers went from house to house carrying their equip- 
ment. The one pictured was from the Lake_of Brienz area in Switzerland. 


Actually cake, there are those who like 
it with a syrupy molasses-mixture layer 
on the bottom, while others prefer the 
filling dry. A recipe which, if made in 
quantity, permits a family to have its 
shoofly pies both ways in one baking to 
satisfy individual tastes comes from the 
Allentown area. 

To make the crumbs, mix 1% cups 
flour and one cup brown sugar. Rub in 
by hand 4 cup shortening. The liquid 
or syrupy part calls for 34 teaspoon bak- 
ing soda, 4 teaspoon nutmeg, a little 
ginger, cinnamon and cloves, !4 teaspoon 
salt, and 34 cup molasses. Stir well be- 
fore adding 34 cup hot water. At this 
point choice as to wet or dry crumb pie 
dictates the procedure to be followed. 
For the former, which is the traditional 
pastry, the liquid is poured into the un- 
baked pie shell and the crumbs are sprin- 
kled on top; forthe dry pie, the liquid and 
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crumbs are alternated, beginning and 
ending with crumbs. Bake at 450° for 
fifteen minutes; then reduce the heat to 
350° for twenty minutes. The quantities 
given are sufficient to fill one large pie 
shell. 

Another Pennsylvania Dutch dish 
about which there are two schools of 
thought is pepper pot. Philadelphia 
pepper pot is made with tripe and a veal 
knuckle, while the other version of this 
thick soup, which seems to be preferred 
today, is made with beef, omitting the 
tripe. A good-sized beef soupbone is 
cooked in salted water with a diced 
onion until the broth is rieh and the 
meat tender. Bone and meat are then 
lifted out and replaced by diced potatoes. 
When they are mealy, the beef, cut into 
fine pieces, is returned to the pot, which 
is allowed to simmer gently. Dough, 
much like that for pastry but not so rich, 





is an integral part of the dish. If de. 
sired, cooled broth rather than water 
may be used for the dough which jg 
rolled out thin and cut into bits not 
more than % inch square. Before add. 
ing these to the soup, the good Hausfra, 
cautions, the pot should be pulled away 
from the heat so the broth will be quies. 
cent, for any motion would cause the 
dough to dissolve before it has set. 

Like so many recipes this one ig liter. 
ally “handed down,” and each new cook 
is instructed to add sweet marjoram ty 
taste. As the herb imparts the highly 
desired flavor to pepper pot, the gener. 
ous hand of the cook should not he 
stayed when adding it. A properly pre. 
pared bowl of pepper pot is of the cop. 
sistency of a stew with well-seasoned 
morsels of meat, potatoes and dough. 
This hearty soup improves with time, 
usually tasting even better the second 
day. 

Apples, ever present in Pennsylvania 
Dutch menus, appear again among the 
soups. Fruit soups are of German origin, 
according to Pennsylvania German Cook. 
ery. ‘The book contains a number of 
recipes for such soups, one of which calls 
for four large apples, 1 stick cinnamon, 
the juice of half a lemon, lemon rind, 2 


tablespoons cornstarch, 4 cup currants] 9 


and a cup of red or white wine. Unpared, 
the fruit is cored, cut into small pieces, 
covered with water and, after adding the 
cinnamon, lemon juice and rind, boiled 
until nearly soft. Then the cornstarch 
mixed with a little water is put in the 
pot and cooking is continued until the 
apples are done. The mixture is strained, 
currants and wine are added, and the 
soup boiled about five minutes longer. It 
is a delicious concoction and may be 
served either hot or chilled. 

One of the best known of all Pennsyl- 
vania Dutch dishes is schnitz und knepp 
—apples and dumplings. The apples, 
with skir.s intact, are cut into six 0 
eight sections, strung and hung to dry 
behind the kitchen range, on the open 
hearth, or in an outdoor oven. Placed 
in bags, they are stored in a dry plac 
for use during the winter months. The 
dumplings, in company with schnitz, add 
greatly to the tastiness of many meats. 
Prepared of flour, butter, milk, yeast, 
eggs and salt, they are light and spongy 
after cooking for fifteen minutes in boll: 
ing water. They are often put in frult 
compotes or meat stews. ‘The uses of 
schnitz are legion. 

Ponhaws or panhaas, more familiar '0 
most of us as scrapple, was once a by: 
product of winter butchering but now 
generally available the year round. 
Thrift motivates the making of scrapplé 
for in slaughtering nothing must & 
wasted. The base for scrapple is th! 
liquid left in big kettles after scrap mea!’ 
and internal organs have been cooket. 
Before it cools and solidifies, the liquid 
is extended by adding scrap meats ant, 
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? ually, cornmeal and buckwheat flour, 
sh, If de. ough some cooks prefer only cornmeal. 
nan Water the result is a product much like mush. 
: which Ig snother by-product is zitterli, or souse, 
a Pos: hot shich is made from the meat of pigs’ feet 
| add. that is boiled, shredded, pickled and 
ausfray nolded. 
ulled aWay@l verbs were an important part of the 
# be quies. pansylvania Dutch cuisine and every 
Wan the housewife had her own garden where she 
™ weet wnded her favorites such as sweet mar- L 7 , 
ne ig liter. ioram, saffr on, dill, corian der, sage, 4 * 2 7 . ‘ q  & : , $ ‘ —< ‘ : a, 
a chives, mint and horehound. However, :  § og Fe : 
Joram to! her choice was not limited to the con- 
a highly ines of her own patch since many others 
‘a grew wild in the woods and fields. Those, 
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— pie-@ edicinal use. 

Per eag Aside from herbs, the frugality char- 

aa “Ci teristic of the Pennsylvania German 

. ough, housewife led her to pick wild greens of 

rth time, which the best known today is probably | Sagi. 
— dandelion. A salad of dandelion greens 

nsylvanis with a dressing of hot bacon and hard- 

mong the boiled eggs is still a favorite of the 

an origin “sroaning’’ board in spring and heralds _ 
nn ie h. the change from the more limited winter 

umber off 2°: Other salad greens gathered in 
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Slightly moist, perhaps, but still a 
Pennsylvania Dutch custom, is dunking 
with friends, which is comparable to the 
English cup of tea. Banishment from 
polite society is no longer the punish- 
ment meted out to dunkers, for whom 
the women of that region prepare such 
goodies as shoofly pie, doughnuts, crul- 
lers and coffeecake. In fact, the custom 
has been so widely accepted that a na- 
tion-wide association of dunkers was or- 
ganized some years ago and its members 
now number in the millions. 

The women responsible for the high 
reputation won by Pennsylvania German 
cooking in this country were not deterred 
in their efforts by the disadvantages of 
kitchens in which most of today’s house- 
wives would probably refuse to work. 
All the good dishes for which the region 
has become famous were made without 
benefit of the grocery store around the 
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now is Heavy cast-iron pots and pans were the 
round. FOOD. DRINKS AND FUN rule, and everything prepared on the 
rapple, The ee ; stove needed one or more of these uten- 
e early settlers usually mixed work and fun. For example, making apple butter ‘Is bef. " nial tine tiiilin 
ust be was not considered a chore. Even the young folks enjoyed themselves between ee Se ee SE ee: ee ee 
is the turns at stirring the toothsome spread in the huge iron kettle. Whenever the men Gathering together the ingredients meant 
meats gathered for a little relaxation and singing, the Schnitzel Bank chart (top) was many trips from kitchen to springhouse, 
ooked _— certain to appear. (These pictures were drawn by Edward C. Smith to smokehouse, buttery, cellar and pantry, 
sift ustrate two of a series of advertisements for Old Reading Beer under the general dada ' tie dishwash “ 
liqu! theme “Traditionally Pennsylvania Dutch.” They are used through the courtesy ae ae ay ae: ea 
s and, of the Ted Black Agency, advertising firm in Reading, Pa.) the daughter of the family. 
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BOUNTIFUL SUGAR 


HE family of substances known as 

hydrocarbons is amazing because of 
the multiplicity of things that can be de- 
rived from it. In the skillful hands of 
chemists, the molecules are torn apart 
and rearranged in countless ways. Some 
of the new combinations are themselves 
intermediates that are broken up, in 
turn, and reassembled in still different 
forms. 

The first great hydrocarbon to yield 
innumerable products for use in the arts, 
industries and medicine cabinets was 
coal tar. Before World War I, German 
technologists explored its possibilities 
intensively and ere long Germany was 
supplying much of the world with dye- 
stuffs and many other essential coal-tar 
derivatives. When the United States got 
into the conflict our source of these 
things was suddenly cut off and our 
chemists were obliged to discover, in 
short order, their own methods of pro- 
ducing them. That they did, and their 
efforts provided the nucleus for a fledg- 
ling industry that has become one of 
great and continually growing impor- 
tance. If the war had not been waged and 
if we had not taken part in it, no one can 
say what our position in the realm of 
organic chemistry might be today. As 
it is, we are self-sufficient in that field in 
peace or war. 

In recent years a new word, petro- 
chemicals, has entered the nomenclature 
of chemistry. It designates a long list of 
substances that are obtained in great 
quantities from petroleum or natural 
gas. Some of them are the same as the 
coal-tar derivatives and others are dif- 
ferent. Expenditures for petrochemical 
plants, chiefly in the Gulf Coast area, 
have exceeded a billion dollars in the 
past decade. 

Now the busy research men have un- 
earthed still another potential source of 
chemical building stones with which 
they can assemble numerous useful 
products. It is one of man’s oldest and 
most popular foodstuffs—sugar. Like 
coal tar and petroleum, it is a hydro- 
carbon, and any high-school chemistry 
student can give you its formula. Un- 
like them, it is found in growing things. 
It can be obtained from either cane or 
beets, plants that are raised well-nigh 
universally, for there is hardly a country 
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that does not cultivate one or the other. 
In peacetime there is generally an over- 
supply of sugar, so planters and proces- 
sors will welcome an additional outlet 
for it. 

Developments and prospects in this 
promising field were outlined recently 
before the American Chemical Society 
by Dr. Henry B. Hass, an organic chem- 
ist who heads the Sugar Research Foun- 
dation, an industry-sponsored organiza- 
tion. So far, he reported, not many 
establishments are using sugar as a raw 
material but they are, nevertheless, 
turning out a wide variety of products. 

The Atlas Powder Company, for in- 
stance, has developed a commercial 
process which will enable it to obtain two 
alcohols—mannitol and sorbitol—from 
sugar and convert sorbitol into glycer- 
ine. The concern wants this end product 
primarily for the making of explosives, 
but glycerine also enters into scores of 
other articles of commerce including 
cosmetics and tobacco. Atlas plans to 
build a $10-million sorbitol-conversion 
plant. 

Similarly, the Great Western Sugar 
Company, the nation’s largest and first 
processor of sugar beets, will put a new 
$3,000,000 factory in operation this year 
to turn out monosodium glutamate, a 
flavor-enhancer for foods that the house- 
wife knows by simpler trade names, one 
of the more popular of which is Accent. 

In the hands of other concerns sugar is 
the starting point in the production of 
blood-plasma extenders, emulsifiers, ad- 
hesives that cause insecticides to stick to 
plants, detergents that may cost less 
than those now on the market, and ma- 
terials that give plastics their flexibility. 

After the sugar-bearing juice is ex- 
tracted from either cane or beets much 
refuse remains, and that from beets, 
which is highly nutritious, has long been 
the basis of feed for sheep and cattle. 
In like manner molasses, a by-product of 
all sugar refineries, is converted into 
livestock feed, although much of that ob- 
tained from cane winds up in bottles in 
the form of rum. 

Bagasse, the shredded residue of cane 
stalks, is being processed into various 
grades of paper and paperboard. In the 
Dominican Republic, a $7,000,000 fac- 
tory will shortly be using it to make fur- 
fural, and most of the output is scheduled 


to go into the production of nylon ip the 
United States. A natural wax that Coats 
the outside of sugar-cane stalks jg Car. 
ried over into the bagasse. It has some of 
the desirable properties of Carnauba 
wax, which is obtained from certain 
palm trees. The Sun Chemica! Corpora. 
tion is recovering the cane wax and ut;. 
lizing it in the making of various pol. 
ishes. And a leading manufacturer of 
phonograph records coats its disks witha 
protective resin that originates in bag- 
asse. 

Thus sugar is rapidly becoming more 
than just a sweetener and a principal 
ingredient in confections that are the de. 
light of children and the despair of adults 
plagued with too much weight. It is said 
that sugar compares favorably in cost 
with other raw materials of the organic. 
chemistry industry and that the world 
output of cane and beets could easily be 
doubled. Currently, about 60 percent of 
all refined sugar comes from cane and the 
remainder from beets. Contrary to a 
rather widely held belief, the two prod- 
ucts are identical. 


OVERLOOKED BRAIN POWER 

ARGE industrial concerns that are 

in the habit of filling supervisory 
positions almost entirely with college 
graduates may be overlooking capable 
people among their lesser-educated em- 
ployees, according to Dr. E.L. Strom- 
berg, manager of training and personnel 
for The B.F. Goodrich Company. Many 
of the latter, he contends, are mentally 
capable of being developed so they can 
assume responsible posts, and failure to 
do that constitutes ‘ta waste of brain 
power.”’ 

‘*‘Among men and women who make 
up industry’s physical manpower fe- 
sources,” he said, ‘‘are many who, if 
given the opportunity, could .. . carry 
out assignments now classified as jobs 
for college graduates.” He is of the opin- 
ion that many of them had the ability to 
go through college but decided against 
spending four or more years there be- 
cause they didn’t think the prospective 
financial rewards in white-collar manage- 
ment positions were attractive enough to 
warrant it. He also believes that lots of 
college graduates are ‘underjobbed,” 
that is, they are capable of taking 0 
greater responsibilities and would be 
happier and more productive if given 
duties more challenging to their mental 
faculties. 

Better utilization can be made of the 
available manpower, he states, by com 
tinually reéxamining the mental I 
sources of each worker. Many of them 
will be found ready for bigger jobs and 
will respond to promotion. On the othe! 
hand, they may, if kept at simple tasks, 
become bored and disinterested and 
eventually seek more satisfying work. 


COMPRESSED AIR MAGAZINE 
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neview Of Automation | 


—— 





400 FIRMS EXHIBIT INSTRUMENTS 


HE First International Instrument 
Congress and Exposition held re- 
cently in Philadelphia, Pa., gave 

,000 visitors a small preview of the 
wa of automation. More than 400 ex- 
tibitors, including 74 from foreign coun- 
tries, displayed $10 million worth of 
pneumatic, electronic and_ ultrasonic 
jevices ranging from simple pressure 
sauges to complex computers for offices. 
The event was sponsored by the Instru- 
nent Society of America, which had 
invited seventeen other organizations to 
participate in the presentation of tech- 
tical papers during a 12-day session. 
The following notes relate to a few of 
theexhibits that were of general interest. 

Diamond Power Specialty Corpora- 
tion’s industrial television equipment 
was not only shown but also served use- 
ful purposes at the exposition. Several 
fits Utiliscope monitors were stationed 
at strategic points around Convention 
Hall and persons, who were not imme- 
diately available when messages arrived 
fr them, were paged by putting their 
nmes on the screens. In one instance, 
this saved time in locating a man whose 
wife had been suddenly hospitalized. 

A representative of the company stat- 
ed that its interest in television devel- 
oped because it makes water-level gauges 
for boilers and it was desirable to have 
sme means of watching them from re- 
mote locations. One concern, Dayton 


Power & Light Company, of Dayton, 
Ohio, has ten Utiliscopes in service and 
iveof them are monitoring boiler gauges. 
The sets now sell for a little more than 


$3000, a sizable reduction from the price 
charged two or three years ago. 

The Minneapolis-Honeywell Regulator 
Company exhibited its Sea Scanar, an 
ultrasonic, underwater echo-sounding 
device that harnesses high-frequency 
sound waves to probe the depths. Like a 
searchlight, it scans any object beneath 
the surface of the sea at depths and dis- 
tances forward, backward or laterally up 
to 1600 feet. It assists in locating schools 
of fish, whales and sunken ships. 

Among the various instruments shown 
for measuring air at pressures both above 
and below atmospheric was a Hastings 
Instrument Company meter. The latter 
serves to record the velocity of an air 
stream and is claimed to be accurate 
and sensitive enough to indicate the 
speed of smoke rising from a cigarette. 
It reads directly in feet per minute on 
a logarithmic-type scale. 

To demonstrate one of its devices un- 
der operating conditions, Bristol Com- 
pany, of Waterbury, Conn., leased a 
20-mile telephone line extending into the 
display space. A 24-inch dial of a Meta- 
meter telemetering system showed the 
pressure of natural gas being delivered 
by pipe line to the Sun Oil Company’s 
Marcus Hook Refinery outside of Phila- 
delphia. A transmitter measured the 
pressure and converted it into electri- 
cal impulses, which were sent over the 
wire circuit to a receiver. At Marcus 
Hook, the receiver is located only a few 
thousand feet from the measuring sta- 
tion, but the distanée could be 100 times 
as great. 






LEARNING HOW IT WORKS 


Many of the exhibitors set up their instruments so that they could be demonstrated. 
Shown is part of a panel of controllers in the Leeds & Northrup booth. 
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FLIGHT SECRETARY 


Produced by the mechanical division 
of General Mills, Inc., this instrument 
provides a continuous record on a strip 
of aluminum foil of 300 hours of plane 
flight, including direction, speed, ver- 
tical acceleration and altitude. Its 
original purpose was to provide essen- 
tial flight data usually missing after a 
plane crashes, thus, in many cases, re- 
vealing the cause of the accident. The 
flight recorder, as it is known, contains 
no electronic tubes to fail and can with- 
stand a temperature of 2000°F. 


Another Bristol instrument, called the 
Metaphone, makes it possible to obtain 
the pressure in an unattended gas holder 
by telephone. When someone dials the 
allotted number and opens the trans- 
mission circuit, a buzzer sounds for an 
interval that is determined by the pres- 
sure in the holder. By timing this signal 
with a stopwatch the caller gets the de- 
sired information. For example, if a 
gas holder that normally operates at 
300 psi pressure is down to 200 psi the 
buzzer sounds for 40 seconds and is quiet 
for 20 seconds and this sequence is re- 
peated over and over. 

Also among the exhibits was a wax- 
covered paper for recording charts that 
is more than 40 years old but still new 
to some instrument people. It has long 
been used by a few concerns, including 
General Electric Company (on demand 
meters that measure the amount of elec- 
tricity sold for power purposes), but has 
never been generally advertised until re- 
cently. Called Waxon, the paper is 
manufactured in any one of eleven colors 
by Waxon-Carboff, Inc. Among the 
advantages claimed for it are that fail- 
ure to register because of ink-clogged 
pens is obviated and that records in- 
scribed on a wax film are tamperproof. 
Once a line has been drawn, it can’t 
be changed without destroying it. The 
coating melts at 140°F, which makes it 
suitable for about 99 percent of all 
graphic recording services. 

American Cystoscope Makers, Inc., 
showed industrial devices that are a de- 
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HAS WIDE RANGE 


This new controller, made by Fisher 
Governor Company, of Marshalltown, 
Iowa, will maintain the flow of ex- 
tremely small quantities of air or gas 
with exactness regardless of fluctua- 
tions in the outlet pressure. 


velopment of the firm’s long-established 
line of instruments for physicians and 
surgeons. They are all variations of 
industrial telescopes to which the name 
Borescope has been given. Consisting 
of telescopic tubing with an eyepiece at 
one end and an electric bulb and right- 
angle lens at the other, the instrument 
permits visual inspection of the interiors 
of many machines, especially of parts 
of airplanes such as engine cylinders and 
hollow propeller blades where it is highly 
important that defects be detected with- 
out delay. It is also used in foundries 
to check the inner surfaces of castings 
for flaws, in machine shops to inspect 
inaccessible cavities such as bore holes, 
and in chemical plants for examining 
the interiors of boiler tubes and distil- 
lation apparatus. 

S. S. White Dental Manufacturing 
Company displayed a small abrasive, 
air-blast unit that may be useful to 
instrument makers for some of the fine 
and accurate cutting work they have 
to do. The unit is an outgrowth of the 
equipment the firm recently introduced 
for use by dentists in place of conven- 
tional drills. Called the Industrial Air- 
brasive unit, it utilizes aluminum oxide 
reduced to an average particle size of 
27 microns (approximately 1/940 inch). 
The mixing chamber holds 11% ounces, 
or enough for an hour under norma] con- 
ditions. Carbon dioxide usually serves 
as the propellant because it is readily 
available in cylinders, but either nitro- 
gen, if dry, or compressed air, if dry 
and oil-free, will do. Gas consumption 
ranges around 20 cubic feet per hour, at 
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which rate a standard 425-cubic-foot cyl- 
inder of carbon dioxide will last 21 hours. 

The velocity of the stream of abrasive 
leaving a standard 0.018-inch-orifice noz- 
zle with 75 psi gas pressure behind it 
is believed to be about 1100 feet per 
second (12 miles per minute). For mak- 
ing unusually fine cuts, down to 0.008- 
inch wide, a nozzle with a 0.006x0.060- 
inch rectangular opening is used. Blast- 
ing does not generate as much heat as 
some other methods and is faster in 
some instances. 

A display arranged by the Franklin 
Institute, of Philadelphia, perhaps star- 
tled a few visitors who hadn’t thought 
much about the lubricating properties 
of air. Although the idea is not new 
(someone conceived it 50 years ago), 
air-lubricated bearings have only lately 
been considered for industrial applica- 
tion. They are now found in food proc- 
essing machinery, thread and textile ma- 
chines and in chemical equipment where 
oil or grease might soil or contaminate 
the product; in machinery operating at 
speeds as high as 100,000 rpm and re- 
quiring low-friction bearings; and in ma- 
chines where high temperature causes 
standard lubricants to evaporate. The 
exhibit was composed of journal, thrust 
and ball bearings riding on a film of air 
and was designed to show the latter’s ad- 
vantages as a lubricant. Among these 
are unusually low starting friction and 
running drag, good load-carrying capac- 
ity, and absence of dirt or contamination. 

The Atomic Energy Commission had 
a display of surprising size. The Com- 
mission got into the instrumentation field 
of necessity during World War II be- 
cause its work was highly secret and it 





was not possible, in any event, to 9}. 
tain quickly the instruments it needed 
for the intricate processes at (ak Ridge 
Tenn., and elsewhere. Its te hnologist 
still design instruments for various pur. 
poses, but the current policy is to Jy 
private concerns make them. 

Inspired by the atomic-energy py. 
gram is a mechanical arm that ig de. 
signed to avoid human exposure to radj. 
ation or to such hazards as explosions 
in chemical and powder factories, Driy. 
en electrically, it provides motions ¢. 
responding to those of the shoulder, ¢. 
bow, wrist and hand. The latter ha 
a gripping force of 150 pounds and the 
arm can lift a load of 750 pounds vey. 
tically. The robot was exhibited by the 
Mechanical Division of General Mills, 
Inc. 

The instrument business has grow 
large enough to support some suborii.- 
nate ones. Among them is a sizable 
enterprise devoted entirely to packaging 
instruments which must be protected in 
transit against shock, vibration, humid. 
ity and temperature. Because they are, 
for the most part, delicate and fragile 
they must be handled with special care 
and Cargo Packers Incorporated showed 
materials, equipment and techniques de. 
signed to safeguard them during ship- 
ment. It also packs instruments for 
manufacturers in accordance with thelat- 
ter’s specifications. The concern gained 
valuable experience during the recent 
war by performing the same service for 
all branches of the armed forces. This 
involved packaging electronic, photo- 
graphic and aviation equipment and var- 
ious instruments for delivery to all parts 
of the world. 
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SENSITIVE MEASURING EQUIPMENT 


To meet the need of instruments for its secret wartime program the Atomic Energy 
Commission got into the field of instrumentation in a big way. Its technicians still 
design a lot of such equipment, but most of it is manufactured by private industri 

firms. Dr. James E. Hudgens, chief of the radiochemistry branch of the AEC labora- 
tory at New Brunswick, N.J., is shown beginning a determination of radon, the 
heavy gas given off by radium. The apparatus can measure the concentration of 


radon in a piece of ore or in a man’s breath. 


COMPRESSED AIR MAGAZINE 
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‘nt, too Bvewspaper Bundler 
3 it Needed 

Jak Ridge 
Mologist, 
A rious pur. 
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Vorks Fast 


EWSPAPERS are run off at the 
rate of a ton of paper every three 
io eight minutes, far faster than it has 
heen possible to bundle them for distri- 
bution by the customary method. To 
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a — put that work on an equally speedy foot- 

Nii: ing, the Toronto Star, which has for years 
a conducted research in an attempt to de- 
oulder, ¢l. 





velop equipment that would both lower 
costs and simplify the diversified opera- 
tions, has designed a pneumatic bundler. 

According to T. R. Sykes, manager of 
the Star’s research and engineering de- 
partment, “Air is used to power many 
of the motions on this equipment (known 
as the Wallastar Bundler) for several 
reasons. A 100-psi system will develop 


latter hag 
is and the 
unds ver. 
ted by the 
ral Mills 


1as grown 
2 subordi. 


a sizable the required forces when using cylinders 
packaging of optimum size. The high speed which 
tected i Fis essential, can be achieved with air by 
n, humid. valves and piping of reasonable size. 

they ate, B Air motions are readily controlled with 
a fragile electrically operated valves. Also using 
ecial care acentral compressor station of adequate 

- showed capacity permits installation of as many 
oe de. machines as desired.”’ 

‘ing shi § The unit works automatically and 
nents for consists of a main pneumatic cylinder 
ththelat- hich compresses stacks of papers and 
mn gained & ¢ wire-feeding, cutting and welding 
- recent mechanisms. After a bundle is com- 
“vo for pressed, the wire is fed beneath it and 
es. This But off by air power. Then folder arms, 
" Photo- actuated by auxiliary pneumatic cyl- 
; and var- inders, wrap the wire around the pack- 
all parts 


age. When these arms reach the top of 
their stroke, two other auxiliary cylin- 
ders go into action to do the welding and 
to flatten the joint. 


HE story of Alcan’s power tunnel 

at Kemano, B. C., is recorded in an 
action-packed color film, entitled Break- 
through, produced for Canadian Inger- 
soll-Rand Company, Ltd. The 32-min- 
ute, 16-mm movie with sound sets forth 
ina concise manner the story of modern 
hard-rock tunneling with heavy air drills 
using Carset (tungsten-carbide insert) 
Jackbits as exemplified in Aluminum 
Company of Canada’s vast hydroelec- 
tric project in the rugged, isolated coast- 
al Rockies north of Vancouver. 

Some 2,300,000 tons of rock was drill- 
ed, blasted and mucked from the heart 
of the mountain range to shatter world 
tunnel-driving records. Water for the 
25-foot-diameter 10-mile bore will come 
from a 358-square-mile reservoir with a 








TOY capacity of some 873,000 million cubic 
= feet formed by the world’s largest rock- 


aia illdam which blocks the eastward flow 
the of the Nechako River. It will enter the 
1 of tunnel at the lake’s western end and 

drop 2600 feet into Alcan’s powerhouse 

























































AIR-POWERED NEWSPAPER BUNDLER 
With this pneumatic machine, developed among others by the research depart- 


ment of the ‘Toronto Star,’ the time lag between printing and getting 
ready for distribution has been reduced to a minimum. 


the papers 
One of the unusual 


features of the automatic press is a patented 3-poppet air-saver valve. By means 
of this device, the air used on the operating stroke of the main pneumatic cy]l- 
inder is partially exhausted and stored in a receiver at the opposite end to ac- 


tuate the piston on the less powerful return stroke. 


This takes place when the 


remainder of the air admitted at the intake end has been exhausted to atmosphere. 


The Wallastar is served by a conveyor 
that is equipped with a pneumatic clutch 
and stops. Compressed air also powers 
a lift table and a bundle positioner 
through pneumatic cylinders. All the 


occupying a chamber as high as a 14- 
story building and 700 feet long carved 
out of solid rock. The electricity gener- 
ated there will be transmitted 50 miles to 
Kitimat, the tidewater site of Alcan’s 
new aluminum smelter. 

The day-by-day life and work of the 
construction workers are pictured, as 
well as the drilling of blastholes with air- 
powered machines; loading holes with 
dynamite and firing them; removing bro- 
ken rock with power shovels and dump- 
ing it into trains of cars; and shifting 
muck cars by means of “‘cherry-pickers.”’ 
The movie is a tribute to the men who 
visualized and achieved this tremendous 
goal and to the equipment without which 
their objective could not have been at- 
tained. 

The film is available without charge 
for showing by interested groups such 
as mining, construction and educational 
organizations. Residents of the United 
States may address requests for it to the 
Advertising Division, Ingersoll-Rand 


operations involved make for an excep- 
tionally fast cycle during which up to 26 
stacks are tied, each with a single wire, in 
one minute, it is said. More than 25 
newspapers now use the new equipment. 


Film Available of Epie Alean Tunnel Job 


Company, Phillipsburg, N. J. Others 
should address Canadian Ingersoll-Rand 
Company, Ltd., 620 Cathcart Street, 
Montreal 2, Que., Canada. 


Helium Curbs Hydrogen 


URGING hydrogen lines with inert 

helium is the basis of a method that 
has been devised to eliminate the forma- 
tion of explosive air-hydrogen mixtures 
in places where that gas serves indus- 
trial purposes. The inventor is R.M. 
Carson, formerly of the National Bureau 
of Standards staff and now with the Dia- 
mond Ordnance Fuse Laboratories, De- 
partment of Defense. 

The use of hydrogen in heat-treating 
and brazing processes is common prac- 
tice and presents an inherent explosion 
hazard, especially if it is piped from a 
reservoir to various working stations. In 
the case of one procedure the gas is al- 
lowed to flow into an enclosure such as a 
bell jar and to escape thence into a room. 
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Safe operation depends on keeping hy- 
drogen above atmospheric pressure and 
maintaining a continuous outward flow. 
If its pressure falls below that of the at- 
mosphere, air and hydrogen will mix. 
When the percentage of hydrogen is 
anywhere within the range of 7 to 73 
percent, an explosion can occur if the 
temperature rises to about 500-600°C 
(932-1112°F). 

Although differential pressure con- 
trols and relay devices will automatically 
indicate a pressure change, they are not 
safeguards against possible explosions 
in the operating chamber. In Mr. Car- 
son’s system, helium is used to purge 
and flood the hydrogen lines automati- 
cally to prevent the admission of outside 
air in case the internal pressure falls be- 
low atmospheric pressure. 

A cylinder of helium is connected in 
the hydrogen network and the pressure 
regulator in the helium line is normally 
set from 10 to 20 psi lower than that in 
the hydrogen system. Helium begins to 
flow only if the hydrogen-line pressure 
drops to that of the preset pressure of 
the helium. The hydrogen remaining in 
the system is then rapidly expelled and 
fully replaced by the safe helium. A 
hazardous mixture of air and hydrogen is 
never allowed to accumulate. 

The safety feature is being used suc- 
cessfully with hydrogen furnaces, radiant 
ovens and radio-frequency heating set- 
ups and with devices and components 
treated in hydrogen-filled enclosures. 


Oscillator for Smoother Disk Grinding 


HY didn’t some one think of it 

before? That question might well 
be asked in the case of the Flexentrik 
Oscillator, a simple device that, from 
all accounts, has taken the bugs out of 
mechanical disk grinding, sanding and 
polishing operations. It is a balanced, 
free-floating head of specially compound- 
ed heat-resistant rubber that is inter- 
posed between the power unit and the 
abrading or buffing disk and acts not 
only as a vibration dampener and shock 
absorber but also permits full-face con- 
tact of the disk with the work without 
torque, jerking or grabbing. As a re- 
sult, pressure is exerted over a larger 
than normal area, and the oscillatory 
motion, which causes the abrasive par- 
ticles continually to change their path, 
throws the grit clear. 

By always presenting a clean surface 
to the work, says the Flexentrik Com- 
pany, the new system produces a lap 
grind and lessens clogging, filling and 
disk wear. It is also said to eliminate 
grinding rings, scoring, digging, grooving 
and burning; to prolong the life of the 
tool; and to reduce operator fatigue. 
The head is available in sizes to fit all 
standard motor shafts and for general 
service with coated abrasive disks, for 
light-duty sanding (woodworking) and 
polishing, and for heavy-duty work with 
wire brushes, cup wheels and raised-hub 


disk wheels. Backing and cushioning pads 
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CROSS-SECTIONAL VIEW 


Interposed between the tool and the 
disk, the free-floating head or oscillator 
(top) serves as a cushion that makes for 
smooth operation and reduces worker 
fatigue. It permits featheredging with. 
out the use of special devices. 













are provided. The oscillator is distrib. 
uted by J&H Products Company, Inc, 











World’s Largest Gas-filled Motors Drive Centrifugal Compressors 


WO of the world’s largest totally were installed recently in the Esso 
enclosed gas-filled induction motors Standard Oil Company’s refinery at 
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BIGGEST OF ITS KIND 
One of two turbocompressors each driven by a 3000-hp motor that is protected 


against explosions. This one handles gas. 


The 6-stage blower is at the left. 


Next to it is the driving-gear assembly and at the right the boxlike casing inside 
' of which the motor runs in an atmosphere of inert gas. 


3007 Elm Street, Dallas, Tex. brushe 
Everett, Mass. Built by the Gener 
Electric Company’s Medium Induction 
Motor Department, they are rated af Fra 
3000-hp, 1800-rpm, 2300-volt, 3-phas,% Zinc 


60-cycle units and are used to power Cl 
Ingersoll-Rand centrifugal compressors. 
Designed especially for application i 
hazardous locations, the machines ar 
fitted for this service by maintain 
clean, dry, oil-free air of instrumeti 
quality at a pressure slightly above at 
mospheric inside the motor enclosure. 
One of the units drives an Ingersoll 
Rand 3-stage blower rated at 39,100 cfm 
at 17 psi pressure. The blower operate 
constantly at 3800 rpm and is fitted with 
a power wheel for operation at less tha 
rated capacity. The other motor powel 
an Ingersoll-Rand 6-stage centrifugl 
compressor rated at 13,400 cfm at ll 
psi pressure. This blower operates # 
6900 rpm and, like the other, is drivel 
through step-up gears. 
Both units were installed at the Es 
refinery by Foster Wheeler Corporatio 
The first compressor has impellers 471 
ches in diameter and serves as the mall 
air blower in the plant. The second om 
with 26-inch impellers, is used for col 
pressing gases. The first inert-gas-fille 
motor for hazardous applications W# 
built, also by General Electric, in 1% 
and had a rating of 100 hp at 277 rpm. 
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Something stranger than 
turning sows’ ears into 
purses is emerging from the 
laboratory. A new syn- 
thetic fiber derived from 
jicken feathers promises to provide 
int brushes that will be as good as 
ge customarily made from Chinese 
g bristles now hard to get because of 
Qussian influence in the Orient. The 
terial is the protein Keratin, which 
also found in wool, hair, fingernails 
nd the outer layers of skin. Extracted 
rom feathers by chemical means, it can 


Chicken 
Feather 
Brushes 


fe tapered (natural bristles are already 


apered), a property that makes it 
uperior to other substitute bristles. 
The U.S. Department of Agriculture 
jiscovered how Keratin can be obtained 
rom feathers in the form of a cream- 
olored, insoluble powder. This is con- 
erted into fine threads by first soften- 
ng it with chemicals and then, with the 
nid of heat and pressure, forcing it 
hrough tiny openings in a metal plate. 
These fibers are originally soft, but are 
ardened and toughened by subjecting 
hem to a series of chemical baths. 
Research with the new bristles is be- 
gconducted by Rubberset Company in 
onjunction with the industrial con- 
sulting firm of Arthur D. Little, Inc. 
tis still in the pilot-plant stage, and no 
late has been set as to when the new 
brushes will be put on dealers’ shelves. 


2. 2. 

A few weeks ago the New 
Franklin Jersey Zinc Company’s 
Zine Mine mine at Franklin, N. J., 


within an hour’s drive 
from New York City, 
eased operation for all time, its ore ex- 
hausted after more than 100 years of 
steady production. The Franklin, orig- 
tally known as the Mine Hill, and its 
ompanion property, the Sterling Mine 
it nearby Ogdensburg, were the nation’s 
irst sources of zinc. Their black, red 
and green ores, a mixture of three oxides 
franklinite, zincite and willemite), are 
listinctive of the area. Franklinite, a 
et-black oxide of zinc, iron and manga- 
ese which obtained its name from the 
ocality, has never been found in abun- 
lance elsewhere. 

Evidence indicates that Dutch settlers 
iscovered these two unique deposits 
within a short time after Henry Hudson 
irst sailed the Half Moon into New 
ork Harbor in 1609. Unable to identi- 
y the minerals and therefore not know- 
8 what useful purpose they might 


Closed 


sty the prospectors pressed on west- 
ward to 


niles al.ove the famous Water Gap, be- 
pan mM} 


the Delaware and there, a few 


ing low-grade copper ores in 


620. Secause of downstream rapids, 


he De'aware was not navigable, and 
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so, in order to get the ores out and on 
their way to the home country, the 
Dutch built America’s first road of con- 
sequence. It extended from the work- 
ings to the present site of Kingston, 
N. Y., on the Hudson River. 

William Alexander, the Earl of Stir- 
ling, inheritor of the lands on which 
the zinc deposits were located, tried 
shortly after he came to America in 
1760 to reduce the ores to metal, but 
was unsuccessful. From him one of the 
mines acquired its name, which has since 
then undergone a slight change in spell- 
ing. Following him, Joseph Sharp and 
Dr. Samuel Fowler likewise failed, in 
turn, to find a way of smelting the com- 
plex mixture; in fact, all the early own- 
ers of the properties thought the black 
franklinite was an iron ore, perhaps sim- 
ilar to the magnetite that occurs ex- 
tensively near Dover, N. J. Doctor 
Fowler did, however, grind some of the 
zinc oxide into a bluish-white powder 
and used it in place of white lead to 
make house paint. That was the first 
application of domestic zinc for that 
purpose. In addition, some of the red 
oxide was alloyed with copper to make 
brass for a set of standard weights speci- 
fied for use in the Government’s cus- 
tomhouses according to a law enacted 
by Congress while Doctor Fowler was 
a member of that legislative body. 

Steady mining of the deposits began 
about 1831 when the opening of the 
Morris Canal between the Delaware and 
Hudson rivers solved the problem of 
transporting the output to tidewater. 
In 1848 a group that included Doctor 
Fowler’s son, Col. Samuel Fowler, formed 
the Sussex Zinc & Copper Mining & Man- 
ufacturing Company. At first, zinc oxide 
was the only product and zincite was 
for a long time believed to be the only 
valuable constituent of the ore. But in 
1888, after years of effort, John P. 
Wetherill discovered a method of sep- 
arating the three minerals and extract- 
ing their zinc content. 

Meanwhile, inability to determine the 
exact nature of the ores had led to legal 
complications, for Colonel Fowler had 
conveyed two titles to two separate 
groups. One covered the zinc ores and 
the second the franklinite ‘“‘and other 
iron ores.”” That brought on litigation 
which continued for 40 years until the 
conflicting parties were brought together 
in 1897 and organized the New Jersey 
Zinc Company. From then on the singu- 
lar red, green and black ores were mined 
continuously and constituted the nu- 
cleus that led to the owning company’s 
expansion into a leading factor in the 
nation’s zinc industry. Until a few years 
ago the New Jersey district was the 
country’s third largest zinc producer. 

When the ore in the Franklin Mine 
began to peter out some years ago it 


became apparent that a shutdown could 
not be long averted. However, that had 
been predicted so often without coming 
true that the people of the district be- 
gan to laugh off the threat. Time after 
time additional deposits had been turned 
up by the engineers to keep the property 
going, and it was assumed that that 
would continue to happen. It didn’t 
though, and shutdown in September 
came as a shock. The mine had dis- 
tributed $75 million in wages alone dur- 
ing the past 30 years and was the area’s 
economic and taxpaying mainstay. 
Only a “‘cleanup”’ crew of about 100 
men is now working at Franklin, but 
the Sterling Mine at Ogdensburg will 
not close; in fact it is being expanded 
by sinking a $3,000,000 shaft that is 
scheduled to go into service in 1956. 
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A writer named Garry 


Curiosity Flinnrecently had a nice 
Seldom little human interest 
Kills Cats story in the Newark 


Evening News about cu- 
riosity and cats. The gist of the tale 
was that curious cats continually court 
trouble but are usually saved from sac- 
rificing one of their nine lives by soft- 
hearted humans. The piece was prompt- 
ed by a prowling mother cat and kitten 
that got themselves concreted under- 
neath a Brooklyn pier while investigat- 
ing the rat population. A day or two 
later when the concrete had hardened 
they made their presence known by yowl- 
ing, and a crew with an air-operated 
paving breaker punched a hole in a wall 
to extricate them. ‘True to the char- 
acteristics of the breed, the rescued fe- 
lines did not tarry to tender thanks but 
scampered off. 


x * * 


Special arrangements for 


Air Line maintenance are included 
on Coast in the $62-million Rich- 
Bridge mond-San Rafael toll 


bridge being built across 
the northern part of San Francisco Bay 
and now about one-quarter completed. 
Much study has gone into making all 
the structural members easily accessible 
for cleaning and painting and into pro- 
viding suitable service facilities for those 
purposes. These include a 4 '4-mile-long, 
2¥%-inch air line that will extend the 
length of the bridge and connect mainte- 
nance buildings at opposite ends. Each 
of the structures will contain an electric- 
driven compressor regulated so as to 
start when the pressure in the system 
falls below a certain level and to stop at 
a specified upper limit. The air will be 
used for sandblasting and spray-painting 
and for operating foghorns. 
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A device has been developed that is 
said to make it possible automatically 
to lubricate any truck trailer equipped 
with pneumatic brakes. Called Multi- 
Luber by its manufacturer, the Lincoln 
Engineering Company, it is a centralized 
and simple yet dependable system of 
feeding a measured amount of oil to 
various points in the running gear. Es- 


Industrial Notes 


sentially a modified single-acting air cy]- 
inder, it can be installed, as shown, by 
any mechanic and is connected to the 
vehicle’s air-brake line so that it is ac- 
tuated every time the brakes are applied. 
The cylinder moves a rod with an orifice 
past twelve oil ports in sequence, forcing 
into each approximately 0.002 ounce of 


lubricant. If there are more than that, 
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purchases of 2,727,216. 


Answering the question: “Who makes the Internal Combustion Engines 
you Use?” ... Wisconsin Motor Corporation received 132 men- 
tions, as against 105 for the second place builder, 56 for No. 
3, 51 for No. 4—in a list of 41 classified engine manufacturers. 


This outstanding preference for Wisconsin Heavy-Duty Ailir- 
Cooled Engines (although limited to a power range of 3 to 36 
hp. in a broad survey classification including ALL engines be- 
low 60 hp.) provides tangible evidence that “WISCONSIN” 
rates first among men who know engines best. We'd like to Wigewgim@er 


count you among them. 


SD Sa , 
otis _“-@> WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


In 1953 a leading Design trade magazine conducted a survey among 1902 
manufacturing plants on the use of Internal Combustion Engines of less 
than 60 hp., as power components in equipment made for resale. 


Projected returns from 42.6% of plants contacted showed an estimated 
678 plants using engines in the stated category, representing total engine 


WISCONSIN 


HEAVY-DUTY 
phin=Caoled 
ENGINES 


Power 


MACHINE 
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two Multi-Lubers are used: if less, ¢} 
excess openings are blocked. ‘Typ, 
extends from each port to « lube Tege 
voir, and as only one por: is open a 
a time a broken line does not aff 
lubrication of the other points, 
device can be obtained in kit form s 
all makes and models of irailerg gy 
comes complete with flexible or yipi 
tubing, clamps, nuts, bolts and an 0 
receiver. ‘The latter has a capacity , 
4 gallons, enough for about 5000 to 759 
miles of operation, and normally neg 
to be filled only at 30-day intervals 
Circle 1E on reply card 





Thomas W. Pangborn founded ¢h 
Pangborn Corporation in 1904 and y; 
still head of it in September of this yer 
when it observed its fiftieth anniversa) 
It is said that this has seldom if ever he 
fore transpired in American industny 
The Pangborn organization, with head 
quarters in Hagerstown, Md., has 4 
ways specialized in sand- and metal 
blasting equipment for cleaning purpow 
and now has more than 28,000 machine 
in service. 





A portable rotary table that serve 
two functions has been announced }y 
The Vulcan Tool Company. It may b 
used either in surface grinding flange 
studs or bushings, bearing spacers, form 
ing rolls (angle or radius) , convex or con 
cave surfaces, etc., or, with lappin 
plates designed for it,as a bench-type lap 
ping machine. Precision built through 
out, the unit is rotated by compresset 
air at variable speeds ranging from 40 td 
100 rpm. With it, only the grinder’ 
cross feed is utilized, thus reducing ma 
chine error and saving time in producim 
fine micro finishes. The table may b 
used on a sine plate or angle fixture will 
a standard surface grinding wheel, elim 
inating the need of dressing large « 
ternal wheels for side grinding. It i 
available in sizes ranging in diametl 
from 6 to 10 inches. 


Circle 2E on reply card 


COMPRESSED AIR MAGAZIM 





electric 
Euclid 
operatio 
There a 
handling 
dust anc 
accumul 
create al 
set off b 
vent dis 
is incor] 
insome | 
ception, 
unit has 
and boo: 
plant of 
Compan 
ville, Pa 
carrying 
vided wi 
lar crar 
han 2 yi 
hauster 
Steel Cx 


For us 
leeded , , 
Sofferin 
i mp, fi 
maller 
holds yi) 
pump ca 
.45 or ( 
There is 
he rege) 
as the L 


OVEMR 


f less, th 
Tubir 
ube Tege 
S open a 
not affe 
nts. Th 
t form fy 
ailers anf 
> OF rigi 
nd an 
Apacity i 
00 to 75, 
ally heer 
tervals, 


nded +h 
1 and Wa 
this yee 
niversary 
if ever be 
industry 
rith hea 
* has al 
1d metal 
> Purpose 
machine 


at serves 
unced by 
t may dé 
g flang "I 
ers, form 
ex or con 
1 lapping 
-type lap 
through 
mpresset 
rom 40 td 
grinder’s 
cing ma 
producing 
» may be 
ture with 
eel, elim 
large ex 
g. Iti 
diameter 


SAFETY FIRST 


The explosionproof crane in the exhauster and booster building of United States 
ompany’s Morrisville by-products plant. It has a span of 52 feet and fea- 


Steel 


tures two Ingersoll-Rand air motors: one for hoisting and 
Only one is visible, the KK5M that handles the loads (indicated by A). Right of the 
latter and directly on the drive shaft is an automatic air brake (B) that replaces 
the solenoid-operated unit normally used with electric motors. The KK5M is re- 
mote controlled so the pull chains can hang right down to the floor. 


Cranes equipped with air instead of 
eectric motors are being built by The 
Ruclid Crane & Hoist Company for 
ypration in explosive atmospheres. 
There are many plants where heavy 
handling must be done in areas where 
dust and certain vapors and gases may 
accumulate in sufficient quantities to 
create an explosive mixture that may be 
set off by even a tiny spark. It is to pre- 
vent disasters of this kind that Euclid 
is incorporating explosionproof motors 
insome of its cranes which, with that ex- 
ception, are of standard design. One 
unit has been installed in the exhauster 
and booster building of the by-products 
plant of the new United States Steel 
Company’s Fairless Works near Morris- 
ville, Pa. It has a span of 52 feet and a 
airying capacity of 16 tons and is pro- 
vided with two air motors. Another sim- 
lat crane has been in service for more 
lan 2 years in the Middletown, Ohio, ex- 
lauster and booster building of Armco 
deel Corporation. 

Circle 3E on reply card 

For use where a minimum of oiling is 
leeded, the Bijur Lubricating Company 
Soffering a unit complete with reservoir, 
ump, filier and metering device that is 
maler than a pack of cigarettes. It 
tlds 20 cubic centimeters, and the 
ump can be adjusted to discharge 0.6, 
145 or 0.3 ce when a plunger is pulled. 
there is 5¢-inch-diameter window in 
he reser: oir to check oil level. Known 
's the L special, the system is designed 
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tubes leading to the points of applica- 

tion or into passages drilled in the ma- 

chine. In the latter case, up to four 

metering devices may be embodied in the 

lubricator to feed oil to bearings in 

whatever proportion each may require. 
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Mo-Braze is the name of a high-tem- 
perature powder put on the market by 
American Electro Metal Corporation for 
brazing molybdenum to molybdenum, 
tungsten to tungsten or molybdenum to 
tungsten. The powder melts at approxi- 
mately 3450°F and forms a continuous 
joint without oxidation of the parts. 
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Congress Drives Division, Tann Cor- 
poration has announced a new line of 
standard pillow-block and flange bear- 
ings based on a new lubricating principle 
that is said to increase their service life 
and decrease maintenance. Known as 
Permawick, a name derived from a new 
wicking that is said to hold nine times 
its weight in oil, the lubricant is metered 
through the sintered-bronze bearing to 
the shaft in the proper amount and only 
as needed. The bearings themselves are 
prelubricated with oxidation-inhibiting 
oil at the factory. The pillow block is 
unique in design and interchangeable 
with similar types now in use. It con- 
sists of a precision-cast ball carrying the 
bronze bushing, an oil reservoir and cup, 


the other for crane travel. 


especially for small machine elements 
and may be installed to discharge into 











“WALKING” CABLEWAY removes 75,000 vos. oF 


pe OORT 
Seen” ms 


To deepen the Coloredo River from Davis Dam to 2,000 f. downstream, Grafe-Callahan Construction 
Co., employed a Saverman Slackline Cableway in this unusual arrangement: 


Mast and hoist of the 2-cu. yd. machine were mounted on wooden mats. Only four ‘‘steps"’ were 
required in covering the 2,000-ft. distance as the excavation progressed. Maximum span was 
600 ft. A crawler crane, running on a 30-f. cofferdam on the opposite bank, served as tail anchor. 


Total excavation was 75,000 yds. of rock. Excavation depth ranged from 10 to 15 ff. to provide 
the 20-ft. channel depth and lower tailwater at the power plant for maximum effective head on 
turbines. 


Saverman Slackline Cableways range from '/s to 3 cu. yds. in size—span water, bogs or pits at distances 
up to 1,000 f#. On the ordinary or the unusual job, these Saverman Cableways are unexcelled for deep 
digging or handling rock, sand, clay, peat and ore. 


Experienced Sauerman Engineers can solve your excavating problems. Write today. Request Catalog C., 
“Slackline Cableways’”’ and also pertinent field reports. 


SAUERMAN BROS., INC. 


548 S. Clinton St., Chicago 7, Ill. 


ONE MA SAUERMAN BROS., Int. 


MATERIALS HANDLING 
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Ané 
a snap-lock top with holes that permit service 
mounting in any position with the cup ff has be 
always uppermost and a base that can The tr 
be bolted or welded in place. The latter fi leg the 
bearing is available in light- and heavy.{™ filter « 
duty models with bores from |% inch tof bow! 2 
144 inches; the flange type with bore 

from '%4 to 1 inch. 
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Construction of a rapid-transit rail. 
way system, partly underground and 
partly above, was started in Nagoya, 
Japan, in August. The plan calls for: 
34-mile system to be built, in stages, 
over a period of 30 years. The first sec- 
tion, 15g miles long, is expected to be in 
service in two years. Nagoya has a pop- 
ulation of a little more than a million. 





Granular material in slurry form can 
| . cea be easily dewatered, it is claimed, by an 
Ett -fol gaan Rel eleldelieldl-+ta-elale mel iiisell: automatic pressure filter designed by 


The Hydro-Blast Corporation. Orig 





nally designed for washing and reclain- 
ing foundry sand, the material flows into 
a vertical tank through an air-controlled 
feed valve which closes when the slurry separa 
reaches a predetermined level. Then 0 over. 

solenoid-operated timer comes into 4- Bi oiected 





FIRST IN HOSE CLAMPS tion to open the main valve which 44-B pine g 
{ene mits air at 85-100 psi pressure into the Min the 
and ca: 
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Dept. H, 321 North Justine Street, Chicago 7, Illinois 
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iter. This forces the liquid down and 
out throug? a screened bottom door into 
, drain while the solids, after dewater- 
ing, enter © receiving hopper, a blast of 
compressed air exerted on top of the 
nass making sure of complete discharge. 
The door is actuated by a pneumatic cyl- 
nder controlled by a timer and is pre- 
vented from opening while the unit is 
inder pressure by a pressure switch. The 
operating cycle varies with the material. 
It is reported that a tank 14 inches in 
jiameter and 6 feet 3 inches high hasa 
maximum capacity of 5 tons of sand per 
hour when handling slurry that is 70 
percent solids and weighs 100 pounds 
per cubic foot. 
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An automatic water ejector for air-line 





at permit {service that weighs less than 5 pounds 
h the cup {MH has been announced by M-B Products. 
that can ff The trap features a standpipe or water 
Che latter fi leg that extends to a point between the 
ad heavy. filter element and the bottom of the 
Yo inch tof bowl and increases the efficiency of the 
ith bores 

insit rail. 

yund and 

Nagoya, 

alls for 2 

n stages, 

first sec- 


d to be in 
aS A pop: 
nillion. 





form can 
ed, by an 
igned by 
1. Origi- 
| reclain- 
lows into 
ontrolled 
he slurry 

Then a 

into ac- 
thich ad- 

into the 


separator without danger of water carry 
over, Accumulations of 3-4 ounces are 
ejected in less than five seconds, and 
pipe scale and other solids are trapped 


in the bowl. They are easily removed 

and cannot enter the trap to cause clog- 

ging or other damage. The unit has a 

capacity of 20 gallons per hour and is 

said to insure a steady flow of dry air 

regardless of atmospheric conditions. 
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An improved plug-type valve for 
pneumatic applications, fluid transmis- 
sion systems, instrumentation and simi- 
lar uses has been announced by The Im- 
perial Brass Manufacturing Company. 
Recommended for working pressures 
up to 300 psi, it features a plug that is 
kept under constant line pressure to pre- 
vent it from lifting and a floating stem 
that is sealed against leakage by an ‘‘0”’ 
ing and ‘hat has a retaining shoulder to 
hold it in place. Designated as the 200 
Series, the valve is available in le-, \A- 
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GOES IN FRESH 
-- -GCOMES OUT 
STALE 








You can’t get far in tunnel construction without depen- 
dable lines to push in fresh air and pull out fumes, 
gases, dusts and stale air. That’s why Naylor pipe has 
become a stand-by for contractors in providing the 


“wind pipes” vital to this service. Its light-weight 
makes Naylor easy to install — easy to extend as 
work progresses, particularly with the Naylor one- 
piece Wedge-Lock coupling to speed connections. For 
air lines or water lines, you can depend on Naylor for 
the pipe to meet your requirements. Write for Bulle- 
tins No. 507 and No. 514. 





NAYLOR BAw@ PIPE 


Naylor Pipe Company ’ 1245 East 92nd Street, Chicago 19, Illinois 
Eastern U.S. and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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VICTAULIC 


METHOD OF PIPING 


Style 78 
VICTAULIC 
SNAP-JOINT 


New, boltless coupling — hand-locks — for 
faster hook-ups with no loose parts. Ideal 
for temporary or permanent lines. Sizes 


a4 4", A . 4". 





VICTAULIC 
COUPLINGS Style 75 


Style 77 & 77-D—The “general-purpose” 
couplings for standard applications. Sim- 
ple, fast, reliable—sizes %4’ to 60”. 






Style 75—Light Weight Couplings—for low 
pressure, low external stress applications. 
Saas 2”, 2 --*". 








GROOVER 
TOOLS 


Handy, on-the-job grooving tools that do 
the work in half the time. Light weight, 
easy to handle, operate manually or from 
any power drive. Automatic groove posi- 
tion and depth. Sizes %” to 8”. 


+ SAS ~ Ea WS 
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Style 99 
VICTAULIC ROUST-A-BOUT 
COU PLI NGS Best engineered, most 


useful plain end joint on the market! 
Simple, fast, husky. Easy to install with 
any socket wrench. Takes strong, positive, 
bull-dog grip on pipe. Sizes 2” to 8”. 


| tributor stocks 





VICTAULIC 
FULL-FLOW FITTINGS 


' Streamlined for top efficiency, easy to 
install—complete line, Elbows, Tees, 
Reducers, Laterals, etc., — fit all Victaulic 
Couplings. Sizes %4’ to 12”. 





Promptly avail- 
able from dis- 


coast-to-coast. 
Write for NEW 
Victaulic Catalog 
and Engineering 


Manual No. 54- 8B 


VICTAULIC 


COMPANY OF AMERICA 
P. 0. Box 509 « Elizabeth, N. J. 
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SPRING — Provides 
Tension on ma PRESSURE PASSAGE. 


- Maintains 





= 
WMD tg¢s/, 





and %-inch pipe-thread sizes and pro. 
vides passage equivalent to the inside 
diameter of the pipe connection. Pogj. 
tive stop insures full opening. 
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A Swedish iron mine at Kiruna, Lap. 
land, has ordered what is reputed to be 
the largest rock crusher yet built. Weigh. 
ing 116 tons, it has an intake opening of 
55x71 inches and will handle chunks 
weighing up to 10 tons each. It will be 
installed underground. 


_ With industry’s ever-broadening use 
| of cylinder power, Hanna Engineering 
| Works has introduced a line of air or 
_ hydraulic cylinders of new design that is 
| said to have an unusually large capacity 
| to size ratio. Corrosion resistant and of 





sturdy construction throughout, the 750 
Series is grooved for block Vee synthetic 
packing to reduce friction to a minimum 
consistent with positive sealing, incor- 
porates an easily adjustable cushion that 
allows immediate full flow on the retum 
stroke, and has a self-locking piston-rod 
nut to prevent loosening under vibration. 
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In the case of wide-range, variable 
pitch sheave installations it is necessary 
to make provision for more take-up than 
with standard V-drives because cente! 
| distance adjustment is needed for bel 
| stretch and changes in pitch diametel. 
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To simplii y and speed up the operation, 
t. B. Weod’s Sons Company has de- 
ined and Is manufacturing a Quick- 
gide motor base. As the name implies, | 
it permits moving the motor freely and | 
ra quickly aiter the base is bolted down by 
" Top of Plug wleasing an adjusting screw, as the ac- | 
ompanying illustration shows. | 
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Interchangeable die units and an im- | 

pact-type pneumatic cylinder are fea- | 

wee Pro- @ tures of a die-casting machine made es- 
he inside pecially for manufacturers producing 
mM. Posgi- small quantities of zinc castings weigh- | 
ing less than a pound. ‘The Imp/96 | 

offered by DCMT Sales Corporation is | 

powered entirely by air at 80-100 psi | 

ina, Lap. pressure and is designed for high-speed | 
ted to be injection. It applies full air-line pressure 
}. Weigh. to the main cylinder by operating its 


pening of @ juyilt-in valve through the medium of a 
> chunks 
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| The one on the right has. Up To 50% More im faet 


It’s an exclusive SSF advance in bearing design, the Type “‘C’”’ Spherical 
Roller Bearing, which — within the same boundary dimensions 

—provides this greatly increased capacity, and an increase in 
service life of 2 to 3% times. 





the 750 
ynthetic 
Linimum 
r, Incor- 
ion that 
e return 
ston-rod 
bration. 


Have you an application where you could use a spherical 
roller bearing of the same size, but with more capacity 
and longer life ... and with no increase in cost? 


Or, for new designs, would you like to take advantage of 
the Type “C’s’” increased capacity by using smaller 
bearings—to make your products lighter .. . smaller... 


much smaller pilot valve consisting of a 
pneumatic cylinder, an arrangement that less expensive? 


ariable- <sy ~— 
aan - nt oe Prossos cen tan Why not get the full details? First, write for acs Bulletin 
ied In addition, the piston of the injection 365X, which gives complete information en the sizes available. 
for bet ‘Yinder is oversize in relation to the Second, pass this bulletin on to your designers with the suggestion 
ameter. “tter (3-inch to 4-inch diameter, re- that they talk it over with an Sis Field Engineer. 
pp rsid Ab iclls-aihieanrtag daresay lian SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— 
n air cushion beneath it on the down manufacturers of &%F and HESS-BRIGHT® bearings. 7552 


stroke and thus to exert maximum pres- 
sure against the molten metal so as to 
fill the die cavity quickly. The result is 
said to be a dense casting with a good 
surface finish. As a safety measure the 
entire pneumatic system is interlocked 
to obviate injection so long as the dies 
are open. The die unit is removed from 
the machine by uncoupling two hose 
lines and by backing off two nuts. By 
using « standby with a die mounted on 
it, changeover from one job to another 


© 1954, SAG" INDUSTRIES, INC. 








BALL AND ROLLER BEARINGS 
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NIAGARA Aero HEAT EXCHANGER 


Thirty Million B.T.U. CAPACITY 


with Precise Control 








of Temperature in Cooling 


The NIAGARA Aero HEAT EXCHANGER cools 
liquids and gases by evaporative cooling with atmo- 
spheric air, removing the heat at the rate of input, con- 
trolling temperature precisely. You save 95% of cost 
of cooling water; you make great savings in pumping, 
piping, power; quickly recover your installation cost. 

You can cool and hold accurately the temperature of 
all fluids, air and gases, water, oils, solutions, chemical 
intermediates, coolants for mechanical, electrical and 
thermal processes. You obtain closed system cooling 
free from dirt. You solve all the problems of water 
availability, quality or temperature. 

In CHEMICAL PROCESSES this is successfully 
used in cooling liquids and gases, chemical reactions, 
condensing distillations and reflux cooling. 

Write for complete information; ask for Bulletins 
120 and 124. Address Dept. CA. 


NIAGARA BLOWER COMPANY 
405 Lexington Ave. New York 17,N.Y. 


District Engineers in Principal Cities of United States and Canada 
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claimed, cutting the cost of downtin, 
for any purpose to a minim:im. 
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New double-cavity glass blocks fy, 
exterior walls and roofs have beep jp. 
troduced by Pittsburgh Corning Corpo. 
ration under the name of Suntrol, They 
feature light-control prisms on the inne 
surfaces that send the rays where they 
are desired and a pale-green fibrous glagy 
diffusing screen which is sealed length. 
wise in the center of the block to form, 
two chambers. These are under a partia| 
vacuum which is said to keep out much 
of the sun’s heat, while the screen pro. 
vides a soothing glow that, according ty 
research conducted by the company, 
makes workers feel cooler and more re. 
laxed regardless of the temperature, 
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Both single and double solenoid aj 
and hydraulic valves of the Hi-Cyelic 
type manufactured by Beckett-Harcun 
Company are now available in a new de. 
sign that embodies a number of improve. 
ments including nylon end-thrust bush. 
ings for positive valve-piston location; 
dust- and moisture-proof solenoid en. 
closure; quick-disconnect electrical con. 
nections that permit removal of the sole. 
noid coil without disturbing the elec. 
trical circuit; valve part interchange. 
ability; and elimination of solenoid ad- 
justment. There is no metal-to-metal 





























contact between the solenoid and valve 


piston; and Hycar bumper mountings 
together with the nylon bushings ant 
actuating pins, prevent transmittii 
shock to the valve body. All electric# 
leads are channeled from one '-ind 
conduit at the base of the valve. Th 
units can be mounted in any positid 
and are made with '4-, %- and Vint 
ports for air and %-inch ports for by 
draulic fluids. 
Circle 14E on reply card 





CoMPRESSED AIR MaGadZi" 


can be effected in a minute or two, it jg 
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a 
Books and Industrial 
Literature 





m, Air, and Gas Power by William H. 
gverns, Howard E. Degler and John C. 
les is now available in a completely re- 
vised Fifth Edition. A textbook for basic 
ourses in heat-power theory, practice and 
equipment, it is much broader in scope than 
earlier works. The introductory chapters 
on heat-power terminology and arrange- 
nents of modern plants have been enlarged; 
he fundamentals of thermodynamics and 
jquid and gaseous fuels are covered more 
fully; the sections dealing with steam gener- 
tors and their auxiliaries, steam turbines, 
team condensers and pumps have been 
brought up to date; centrifugal and axial- 
fow compressors are included in the dis- 
cussion of air and gas compression; and the 
material on internal-combustion engines is 
presented with emphasis on theory and 
operation rather than description. In ad- 
dition, there are entirely new chapters on 
mechanical refrigeration and gas turbines 
and many new diagrams, illustrations, ex- 
amples and problems with answers in 
sumerous cases. Publisher John Wiley & 
Sons, Inc., 440 Fourth Avenue, New York 
16, N.Y. Price $6.50. 


Stea 





High-speed surface broaching with Co- 
lonial Broach Company’s new mechanical 
horizontals is the subject of Bulletin No. 
HM-54 released by the firm. 
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Niagara Blower Company’s Aeropass for 
large-scale cooling and condensing services 
is described and illustrated in Bulletin 123 
obtainable upon request. 
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Folder No. 73 issued by Wilder Manu- 
facturing Company, Inc., shows its com- 





Air-powered vises of the Vi-Speed type 
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ontinental Red Seal F-62 





ixer. Capacity 412 cu. * 
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Continental Red Seal power for specialized 
applications is now available at levels 
ranging from 2 h.p. up to more than 
1,000, in liquid-cooled and air-cooled 
models, for use on all standard fuels. 


plete No. 700 line of platform, bin, table, ENGINEERING . 

shelf and box trucks designed to meet all And, strictly on the score of PERFORM- 

needs in the medium-handling field. FEATURES ANCE—economy, dependability and low 
Circle 17E on reply card cetitisssieeeeitebmennsonineseseee 


maintenance cost—it is finding its way 
into more and more leading makes 


and time savings effected by them in mani- bcc —— — 


old industrial holding jobs are dealt with 
inan illustrated brochure being distributed 
by Van Products Company. 
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of specialized machines. The equipment 
builder’s good name, and the end-user’s 
satisfaction, are double-clinched by this 
fact: EVERY CONTINENTAL RED SEAL IS 
NOT ONLY BUILT FOR ITS JOB, BUT 
BACKED BY PARTS AND SERVICE FACIL- 


oe 
POSITIVE ROTATION EXHAUST VALVES ITIES COAST TO COAST. 
Air release valves made by The V.D. e e 


Anderson Company for a wide range of serv- 
A COMPLETE LINE OF 4-CYCLE AIR-COOLED ENGINES 


ces are Covered in a recently released bulle- 
tin, No, 654. Included among other data is 
coud ap en priya negates Continental also builds air-cooled models, from 2 to 3 hp., 
for heavy-duty applications in industry and on the farm. They 
embody the exclusive Contex® external ignition system, greatest 
air-cooled engine advance in recent years. For information, 


FULL-LENGTH WATER JACKETS 
: ® 


TOCCO-HARDENED COUNTER- 
BALANCED CRANKSHAFT 





A 16-page brochure prepared by Goshen LEAKPROOF ana PUMP 
Rubber Company, Inc., lists its line of 
standard and special-size grommets avail- 
able in a wide range of natural-, synthetic-, 
and silicone-rubber compounds. 
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ALLOY STEEL VALVE SEAT INSERTS 


d 
PATENTED OIL AND DUST SEALS 








pressures. 
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nd valve 
Minneapolis-Honeywell Regulator Com- : . oe Miute; 
“en pany has revised its No. 10.15-7a Data Sheet address Air-Cooled Industrial Engine Division, 12800 Kercheval 
ngs al "ee describes Mine Safety Appliances Ave., Detroit 15. 
smitting M\°Mpany’s carbon-monoxide system which 
lectriclfm’S 2 Brown ElectroniK potentiometer to | 6 EAST 45TH ST., NEW YORK 17, N.Y. © 6218 CEDAR SPRINGS 
record and/or control hazardous concentra- TS AVAILABLE ROAD, DALLAS 9, TEXAS © 3817 S. SANTA FE AVE., LOS ANGELES 
Yo-in tions of the gas = 58, CALIF. © 910 S. BOSTON ST., ROOM 1008, TULSA, OKLA. © 
‘e, The Cirle iit cacadaeiil TRADE MARK REGISTERED 1252 OAKLEIGH DRIVE, EAST POINT (ATLANTA) GA. 
positios , 
Yp-inch Users of circulating and coolant pumps 


Oy be interested in a new bulletin (Form 
''/4-D) on Ingersoll-Rand Company’s en- 


~ line of KRV and KRVS Motorpumps. 
ese un: ts are especially suitable for use on 


for hy lontinental Motors {orporation 


MUSKEGON. MICHIGAN 
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machine tools and on wash clean; serve t 
water-conditioning, bakery a en and the 
chinery. Descriptions of the , “10us ‘ ta cent eq 
are accompanied by cross-secti:::;a] denn stallati 
a and performance curves, am an wee 
53 makes for easy reference. mies 
A é cl ke UWA | Circle 22E on reply car The 
<< eee | Garonite, a fast-setting cement for al ei 
- choring any type of machinery or coner Compa 
_ installation, as well as patching Rag Out of 
| floors, is described in a bulletin pre ri sich n 
| by The Garon Products Company. it three S 
Circle 23E on reply card ler-Kin 
; _ | Mmmnoninretelee etn Also cc 
Philadelphia Gear Works has announcedfff and its 
a 21-page catalogue, L-54, describing anq 
illustrating its LimiTorque which controk 
valves automatically and limits the amoun Pow 
of torque applied to their operating parts nical 
Circle 24E on reply card Peters- 
FecE ae eTTSoOe rae cussing 


Readers may obtain from Mine Safety plicatic 
Appliances Company copies of Booklet Ng engine 
5000-4, Disaster, that is meant to assist inf feature 
dustries having plant rescue teams choos yse fot 
suitable safety and rescue equipment. with li 
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Morse Chain Company’s complete line Witl 

of # mechanical power-transmission prod uipn 

' ucts is described in a_ revised catalogue, bene 
B20-53. New information on Taper-Lock vtled ( 
sprockets, cam clutches and torque-limitingM 45 serv 
clutches is included. and ch 
Circle 26E on reply card and th 
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Michigan Tool Company has ready for will be 
| distribution a 12-page bulletin, No. 1800-54, 
| egg meni its Shear-Speed shaper 

° » line. e process for cutting one or several 

Savi n Construct on Co r Dp. | gears, splines, cams, sprockets and miscel- = 

i ‘ _ laneous shapes is fully outlined, and infor- a 
| ti tooli feeds - = | 

threads Drill Steel on the 1ob with | mation on tooling, feeds, etc., is inguded It tells 
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| Catalogue No. 53 issued by Kunkle Valve Aircos 

| -: 4 , p | 
T | | Company provides selection and capacity 19 glo, 

| data for air, gas, steam and liquid safety mate 


and relief valves serving as components of 


ROCK DRILL ROD ' units involving pneumatics or hydraulics. 








_ The valves come in a wide range of types Mil 

MACHINE | and sizes in bronze, iron, steel and alloys. poser 

| Circle 28E on reply card Dy ogra 
This TOLEDO Machine was used for rethread- | Saulee 


A new 340-page standard products Cata- est 
logue, No. 950, arranged for easy and rapid alk 

| selection of chains and sprockets for cor-@ 4... 
| veying, elevating and power transmission, or in p 
| as well as of numerous other items, has been |. 3 
| published by Link-Belt Company. It should includ 


ing 14%” drill steel in Savin Construction Corp.’s 
blacksmith shop on the New York Thruway 
contract south of Albany. Approximately 50 
steels per day were rethreaded varying in length 
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* Toledo Rock Drill from 4 feet to 30 feet. This shop was established 

< Rod Machine : gen ‘ be of value to engineers and layout mer. r 

: in farm outbuildings on the right-of-way at a pressu 

ea , . . | Circle 29E on reply card 

% point about midway on the 22-mile long con- | 

ie tract. Total rock yardage on this contract was | The principal beryllium-copper alloys are _ 

E approx. 2,000,000 cyds. dealt with in a 4-page folder offered by the Bullet 

Industrial Division of American Silver Com- its Ku 
You can thread new or rethread a broken drill pany, Inc. In addition to charts and graph yt 
rod at a fraction of the cost of a new rod with this on engineering properties and tempers "Hf vit 
Toledo Machine. Reduces downtime. Can be — — to slg nog alloys for use 

se 

tooled to produce Ingersoll-Rand and Timken wc ie on yp gga the le 








; ‘ worked with them. sigried 
threads that fit detachable bits perfectly. Used in Olsdle 20% on vesly ened Bonny 
conversion shops throughout the country. Write - for m 
Literature on Allegheny Ludlum Steel radial 
Corporation’s new hot-extruded shapes ° 
high-temperature alloys and stainless, tool 
and other steels is now available. It dé H 
scribes the process, points out the at Ov 
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for catalog. 
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si ° slic. d 
After rod is annealed vantages of shapes made by it, and illus pk 
Toledo Machine will trates some of the parts produced in small« Ach c 
turn to size, thread and | chest 
face off end of rod toa arge tonnages. to pre 
perfect fit for detach- Circle 31E on reply card loidal 
able bits. 50 di 
is 


Have You Checked Your Steam C0 a 
Lately? is the title of a picture book obtalt a 
able from Orr & Sembower, Inc., manufac tion s 
turer of Powermaster packaged, automalt al 
boilers. Cartoons with serious captio® 
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erve to point out typical plant problems 
and the high cost of operation with obsoles- 
rent equipment. Different Powermaster n- 
tallations are illustrated and described. 
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The pneumatic handling of dry, pulver- 
ved or granular materials is discussed in a 
(6-page bulletin, G-2, released by the Fuller 
Company and entitled How to Pull Dollars 
Out of Thin Atr. It includes a list of 86 
sich materials and indicates which of its 
three systems—Airveyer, Airslide and Ful- 
ler-Kinyon—should be_ used in each case. 
Also covered are the Fuller clinker cooler 
and its new kiln preheater. 
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Power Spray Washers is the title of Tech- 
aical Bulletin No. 301 obtainable from 
Peters-Dalton, Inc. In addition to dis- 
cussing the various types, layouts and ap- 
plications, the 16-page booklet includes 
engineering drawings showing the essential 
features of the machines in most common 
ye for cleaning or surface treating parts 
with liquid chemicals. 
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With the specifier and buyer of piping 
equipment in mind, Crane Company has 
issued a 20-page illustrated pamphlet en- 
titled Choosing the Right Valve. It is intended 
to serve as a refresher course in gate, globe 
and check valves-—-the three basic designs— 
and their applications and contains all the 
information necessary to pick the one that 
will best meet each service requirement. 
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Everything for the welder is dealt with in 
a 52-page products catalogue—ADC 662B 
—offered by Air Reduction Sales Company. 
It tells how each item operates and for what 
purpose it is intended and also calls atten- 
tion to three of its latest developments-—— 
Aircospot or inert-gas spotwelding, Easyarc 
12 electrode and heavy-duty cutting attach- 
ments for torches. 
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Miller Fluid Power Company has pre- 
pared a pamphlet, entitled A Cylinder 
Program for Automation and Heavy Duty 
Seruce, that indicates a trend among manu- 
lacturers towards the standardization of air 
and hydraulic cylinders and points out the 
advantages of interchangeability in whole 
orin part. It contains much useful informa- 
tion about its own high-pressure cylinders, 
including a table that gives internal fluid 
pressure stresses of essential components. 
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Brown Engineering Company is offering 
Bulletin 28 which illustrates and describes 
its Kushion-Torq shaft couplings rated from 
% to 1500 hp. Listed are available sizes 
with dimensions, weights and safety factors 
lor use with various types of equipment. Of 
the leaf-spring cantilever type they are de- 
signed to cushion driving and driven equip- 
ment subjected to shock loads, to compensate 
or misalignment of shafts and to reduce 
tadial and torsional vibration. 
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How “dag” colloidal dispersions serve in- 
dustry is told in Bulletin No. 460 published 
y Acheson Colloids Company, Division of 
cheson Industries, Inc. Developed in 1906 
to provide a lubricant in liquid form, col- 
loidal graphite is now available in close to 
/ dispersions. Listed are 40 basic disper- 
sions with the comparative particle size and 
Consistency of each. Information on dilu- 
tion an! typical applications are alsc given. 
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WESTBROOK, MINN. 






NEW 


Power Plant Diesel 








protected by Nugent 
Fuel Oil Filters 









































A power plant can’t afford “second best” when it comes to diesel 
fuel oil filters. That’s why leading diesel manufacturers install Nugent 
Fuel Oil Filters on nearly every engine slated for power plant service. 
That’s why a Nugent Duplex Fuel Oil Filter was included as original 
equipment on the 960 HP Fairbanks Morse recently installed for 
municipal power service at Westbrook, Minnesota. 


Nugent Duplex Fuel Oil Filters of this type utilize an inexpensive 
bag type cartridge that actually removes 99.8% of all solid foreign 
material from the fuel oil. The cartridge lasts a long time, is easy to 
replace and presents 20 times more filtering area than any other 
charge of comparable size. The filter covers, valve manifold and 
bracket is one casting. Units can be operated separately or in parallel 
and slow manipulation of the valves will not cause stoppage or 


high pressure. 


You, too, can’t afford “second best”? when it comes to fuel or lube 
oil filtering. So, take a tip from leading diesel manufacturers and 
investigate the possibilities of Nugent Filtering units for your own 
equipment. 









& Co., Inc. 


CHICAGO 22, ILLINOIS 
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Use Mus Hose. 


FOR YOUR TOUGHEST 
DRILLING JOBS! 


‘HARDRO 


Wire Onaid AIR HOSE 


Assurance of longer service life, with consequently lower re- 


“HARDROK’”’ 


placement costs, recommends wherever 
severest drilling conditions call for a truly super-strong 


air hose. 


The carcass is made of horizontally braided steel wires, pro- 
viding exceptional strength, durability and resistance to 
kinking, without impairing flexibility. The long-lasting 
Synplastic tube is impervious to the action of oil from the 
drill. The cover is a tough, wear-resistant yellow rubber 
compound. A black spiral stripe gives the hose a distinctive 
appearance for easy identification. Sizes 4%’ to 2”, 


clusive. 
Contact Our Nearest Branch for Details and Prices 


eG ~~ GOODALL RUBBER COMPANY 


GENERAL OFFICES, one and EXPORT DIVISION, TRENTON, N. J. 
Branches: Philadelphia + New Y: * Boston + Pittsburgh + Indionapolis + Chicago + Detroit St. Paul 
« San a-ha * Seattle * Spokane + Portland + Salt Lake City + Denver 
Goodall Rubber Company of Canada, Ltd., Toronto + Distributors in Other Principal Cities 


Apv. 29 
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Look to €@OK for Better 


PACKING RINGS! 
MATERIALS 
GRAPHITIC IRON 
(Exclusive with Cook) 


COOKMET 
(No. 1—Plastic Bronze) 
(No. 2—Semi-Plastic Bronze) 
(No. 3—Alloy Bronze) 


BABBITT 
(Highly Anti-Frictional) 


COOKROC 
(Laminated Bakelite: Standard. 
Hi-Temp and Graphitized) 


CARBON 
(For Non-Libricated Service) 


MANUFACTURING Co. 
Sealing Pressures Since 1888 


Whatever your packing-ring 
requirements, you can depend 
on Cook for a ring design and 
ring material that will deliver 
maximum efficiency at mini- 
mum cost. 


One source, one high standard 
of quality — that’s what you 
get when you specify Cook — 
packing-ring pioneers since 
1888. Write direct for com- 
plete technical data. C. Lee 
Cook Manufacturing Co., 930 
So. 8th St., Louisville 8, Ky. 
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LOGAN 2c. POWER 


SPEEDS e COORDINATES e REFINES PRODUCTION 
IN OVER 10,000 INDUSTRIAL PLANTS 


AIR-DRAULIC® 
FEED-CONTROLLED 


COMBINES! 


the fast-acting, economical 
low-pressure operation of 


AIR 


with the smooth, uniform 
controlled regulation of 


STANDARD MOUNTING 
TYPES 


Standard bores from 3” 
to 8”. Standard strokes 
to 5’, oe 


v 
YLIC cytinpeRs ° HyORF 


Logan LOGAN MANUFACTURES 6,975 STANDARD 
AIR AND HYDRAULIC EQUIPMENT I ow. @-4 Mele] 40mm hea’ Lar roe WP -Vaelcmme).. REQUEST 
Let Logan Engineers help you de- 
sign your Air eee Hydraulic Circuits. 


typ Ra 


LOGANSPORT MACHINE CO., INC. 


846 Center Avenue Logansport, Indiana 


COMPRESSED AIR MAGAZIN 
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